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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 

1. TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by 
5 such polynucleotides, along with uses for these polynucleotides and proteins, for example 
in therapeutic, diagnostic and research methods. 

2. BACKGROUND x 

Technology aimed at the discovery of protein factors (including e.g., cytokines, 
10 such as lymphokines, interferons, CSFs^ chemokines, and interleukins) has matured 
rapidly over the past decade. The now routine hybridization cloning and expression 
cloning techniques clone novel polynucleotides "directly" in the sense that they rely on 
information directly related to the discovered protein (i.e., partial DNA/amino acid 
sequence of the protein in the case of hybridization cloning; activity of the protein in the 
15 case of expression cloning). More recent "indirect" cloning techniques such as signal 
sequence cloning, which isolates DNA sequences based on the presence of a now 
well-recognized secretory leader sequence motif, as well as various PCR-based or low 
stringency hybridization-based cloning techniques, have advanced the state of the art by 
making available large numbers of DNA/amino acid sequences for proteins that are 
20 known to have biological activity, for example, by virtue of their secreted nature in the 
case of leader sequence cloning, by virtue of their cell or tissue source in the case of 
PCR-based techniques, or by virtue of structural similarity to other genes of known 
biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications 
25 in, for example, diagnostics, forensics, gene mapping; identification of mutations 

responsible for genetic disorders or other traits, to assess biodiversity, and to produce 
many other types of data and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

30 The compositions of the present invention include novel isolated polypeptides, novel 

isolated polynucleotides encoding such polypeptides, including recombinant DNA 
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molecules, cloned genes or degenerate variants thereof, especially naturally occurring 
variants such as allelic variants, antisense polynucleotide molecules, and antibodies that 
specifically recognize one or more epitopes present on such polypeptides, as well as 
hybridomas producing such antibodies. 

The compositions of the present invention additionally include vectors, including 
expression vectors, containing the polynucleotides of the invention, cells genetically 
engineered to contain such polynucleotides and cells genetically engineered to express such 
polynucleotides. 

The present invention relates to a collection or library of at least one novel nucleic 
acid sequence assembled from expressed sequence tags (ESTs) isolated mainly by 
sequencing by hybridization (SBH), and in some cases, sequences obtained from one or 
more public databases. The invention relates also to the proteins encoded by such 
polynucleotides, along with therapeutic, diagnostic and research utilities for these 
polynucleotides and proteins. These nucleic acid sequences are designated as SEQ ID NO: 
1-739. The polypeptides sequences are designated SEQ ID NO: 740-1478. Thenucleic 
acids and polypeptides are provided in the Sequence Listing. In the nucleic acids provided 
in the Sequence Listing, A is adenosine; C is cytosine; G is guanine; T is thymine; and N is 
any of the four bases. In the amino acids provided in the Sequence Listing, * corresponds to 
the stop codon. 

The nucleic acid sequences of the present invention also include, nucleic acid 
sequences that hybridize to the complement of SEQ ID NO:l-739 under stringent 
hybridization conditions; nucleic acid sequences which are allelic variants or species 
homologues of any of the nucleic acid sequences recited above, or nucleic acid sequences 
that encode a peptide comprising a specific domain or truncation of the peptides encoded by 
SEQ ID NO: 1 -739 . A polynucleotide comprising a nucleotide sequence having at least 
90% identity to an identifying sequence of SEQ ID NO: 1-739 or a degenerate variant or 
fragment thereof. The identifying sequence can be 1 00 base pairs in length. 

The nucleic acid sequences of the present invention also include the sequence 
information from the nucleic acid sequences of SEQ ID NO:l-739 . The sequence 
information can be a segment of any one of SEQ ID NO: 1 -739 that uniquely identifies or 
representsthe sequence information of SEQ ID NO:l-739. 
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A collection as used in this application can be a collection of only one 
polynucleotide. The collection of sequence information or identifying information of each 
sequence can be provided on a nucleic acid array. In one embodiment, segments of 
sequence information is provided on a nucleic acid array to detect the polynucleotide that 
5 contains the segment. The array can be designed to detect full-match or mismatch to the 
polynucleotide that contains the segment. The collection can also be provided in a 
computer-readable format. 

This invention also includes the reverse or direct complement of any of the nucleic 
acid sequences recited above; cloning or expression vectors containing the nucleic acid 
1 0 sequences; and host cells or organisms transformed with these expression vectors. Nucleic 
acid sequences (or their reverse or direct complements) according to the invention have 
numerous applications in a variety of techniques known to those skilled in the art of 
molecular biology, such as use as hybridizationprobes, use as primers for PCR, use in an 
array, use in computer-readable media, use in sequencing full-length genes, use for 
1 5 chromosome and gene mapping, use in the recombinant production of protein, and use in 
the generation of anti-sense DNA or RNA, their chemical analogs and the like. 

In a preferred embodiment, the nucleic acid sequences of SEQ ID NO : 1 -739 or 
novel segments or parts of the nucleic acids of the invention are used as primers in 
expression assays that are well known in the art. In a particularly preferred embodiment, the 
20 nucleic acid sequences of SEQ ID NO: 1 -739 or novel segments or parts of the nucleic acids 
provided herein are used in diagnostics for identifying expressed genes or, as well known in 
the art and exemplified by Vollrath et al, Science 258:52-59 (1 992), as expressed sequence 
tags for physical mapping of the human genome. 

The isolated polynucleotides of the invention include, but are not limited to, a 
25 polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ID NO: 1 - 
739; a polynucleotide comprising any of the full length protein coding sequences of SEQ ID 
NO: 1 -739; and a polynucleotide comprising any of the nucleotide sequences of the mature 
protein coding sequences of SEQ ID NO: 1-739. The polynucleotides of the present 
invention also include, but are not limited to, a polynucleotide that hybridizes under 
30 stringent hybridization conditions to (a) the complement of any one of the nucleotide 

sequences set forth in SEQ ID NO: 1 -739; (b) a nucleotide sequence encoding any one of the 
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amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an 
allelic variant of any polynucleotides recited above; (d) a polynucleotide which encodes a 
species homolog (e.g. orthologs) of any of the proteins recited above; or (e) a 
polynucleotide that encodes a polypeptide comprising a specific domain or truncation of any 

5 of the polypeptides comprising an amino acid sequence set forth in the Sequence Listing. 
The isolated polypeptides of the invention include, but are not limited to, a 
polypeptide comprising any of the amino acid sequences set forth in the Sequence Listing; 
or the corresponding full length or mature protein. Polypeptides of the invention also include 
polypeptides with biological activity that are encoded by (a) any of the polynucleotides 

10 having a nucleotide sequence set forth in SEQ ID NO:l-739; or (b) polynucleotides that 
hybridize to the complement of the polynucleotides of (a) under stringent hybridization 
conditions. Biologically pr immunologically active variants of any of the polypeptide 
sequences in the Sequence Listing, and "substantial equivalents" thereof (e.g., with at least 
about 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or 99% amino acid sequence identity) 

1 5 that preferably retain biological activity are also contemplated. The polypeptides of the 

invention may be wholly or partially chemically synthesized but are preferably produced by 
recombinant means using the genetically engineered cells (e.g. host cells) of the invention. 

The invention also provides compositions comprising a polypeptide of the 
invention. Polypeptide compositions of the invention may further comprise an acceptable 

20 carrier, such as a hydrophilic, e.g., pharmaceutically acceptable, carrier. 

The invention also provides host cells transformed or transfected with a 
polynucleotide of the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture 

25 medium under conditions permitting expression of the desired polypeptide, and purifying 
the polypeptide from the culture or from the host cells. Preferred embodiments include 
those in which the protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a 
variety of techniques known to those skilled in the art of molecular biology. These 

30 techniques include use as hybridization probes, use as oligomers, or primers, for PCR, 
use for chromosome and gene mapping, use in the recombinant production of protein, 
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and use in generation of anti-sense DNA or RNA, their chemical analogs and the like. 
For example, when the expression of an mRNA is largely restricted to a particular cell or 
tissue type, polynucleotides of the invention can be used as hybridization probes to detect 
the presence of the particular cell or tissue mRNA in a sample using, e.g., in situ 
5 hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 
expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et ah, Science 258:52-59 (1992), as expressed sequence tags for 
physical mapping of the human genome. 

10 The polypeptides according to the invention can be used in a variety of 

conventional procedures and methods that are currently applied to other proteins. For 
example, a polypeptide pf the invention can be used to generate an antibody that 
specifically binds the polypeptide. Such antibodies, particularly monoclonal antibodies, 
are useful for detecting or quantitating the polypeptide in tissue. The polypeptides of the 

15 invention can also be used as molecular weight markers, and as a food supplement. 

Methods are also provided for preventing, treating, or ameliorating a medical 
condition which comprises the step of administering to a mammalian subject a 
therapeutically effective amount of a composition comprising a polypeptide of the 
present invention and a pharmaceutically acceptable carrier. 

20 In particular, the polypeptides and polynucleotides of the invention can be 

utilized, for example, in methods for the prevention and/or treatment of disorders 
involving aberrant protein expression or biological activity. 

The present invention further relates to methods for detecting the presence of the 
polynucleotides or polypeptides of the invention in a sample. Such methods can, for 

25 example, be utilized as part of prognostic and diagnostic evaluation of disorders as 
recited herein and for the identification of subjects exhibiting a predisposition to such 
conditions. The invention provides a method for detecting the polynucleotides of the 
invention in a sample, comprising contacting the sample with a compound that binds to 
and forms a complex with the polynucleotide of interest for a period sufficient to form 

30 the complex and under conditions sufficient to form a complex and detecting the complex 
such that if a complex is detected, the polynucleotide of interest is detected. The 



5 



WO 01/53455 



PCT/USOO/35017 



invention also provides a method for detecting the polypeptides of the invention in a 
sample comprising contacting the sample with a compound that binds to and forms a 
complex with the polypeptide under conditions and for a period sufficient to form the 
complex and detecting the formation of the complex such that if a complex is formed, the 

5 polypeptide is detected. 

The invention also provides kits comprising polynucleotide probes and/or 
monoclonal antibodies, and optionally quantitative standards, for carrying out methods of 
the invention. Furthermore, the invention provides methods for evaluating the efficacy of 
drugs, and monitoring the progress of patients, involved in clinical trials for the treatment 

10 of disorders as recited above. 

The invention also provides methods for the identification of compounds that 
modulate (i.e., increase or decrease) the expression or activity of the polynucleotides 
and/or polypeptides of the invention. Such methods can be utilized, for example, for the 
identification of compounds that can ameliorate symptoms of disorders as recited herein. 

1 5 Such methods can include, but are not limited to, assays for identifying compounds and 
other substances that interact with (e.g., bind to) the polypeptides of the invention. The 
invention provides a method for identifying a compound that binds to the polypeptides of 
the invention comprising contacting the compound with a polypeptide of the invention in 
a cell for a time sufficient to form a polypeptide/compound complex, wherein the 

20 complex drives expression of a reporter gene sequence in the cell; and detecting the 

complex by detecting the reporter gene sequence expression such that if expression of the 
reporter gene is detected the compound the binds to a polypeptide of the invention is 
identified. 

The methods of the invention also provides methods for treatment which involve 
25 the administration of the polynucleotides or polypeptides of the invention to individuals 
exhibiting symptoms or tendencies. In addition, the invention encompasses methods for 
treating diseases or disorders as recited herein comprising administering compounds and 
other substances that modulate the overall activity of the target gene products. 
Compounds and other substances can effect such modulation either on the level of target 
30 gene/protein expression or target protein activity. 
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The polypeptides of the present invention and the polynucleotides encoding them 
are also useful for the same functions known to one of skill in the art as the polypeptides 
and polynucleotides to which they have homology (set forth in Table 2). If no homolog) 
is set forth for a sequence, then the polypeptides and polynucleotides of the present 
invention are useful for a variety of applications, as described herein, including use in 
arrays for detection. 



4. DETAILED DESCRIPTION OF THE INVENTION 
4.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular 
forms "a", "an" and "the 55 include plural references unless the context clearly dictates 
otherwise. 

The term "active" refers to those forms of the polypeptide which retain the 
biologic and/or immunologic activities of any naturally occurring polypeptide. According 
to the invention, the terms "biologically active" or "biological activity" refer to a protein 
or peptide having structural, regulatory or biochemical functions of a naturally occurring * 
molecule. Likewise "immunologically active" or "immunological activity 55 refers to the 
capability of the natural, recombinant or synthetic polypeptide to induce a specific 
immune response in appropriate animals or cells and to bind with specific antibodies. 

The term "activated cells 55 as used in this application are those cells which are 
engaged in extracellular or intracellular membrane trafficking, including the export of 
secretory or enzymatic molecules as part of a normal or disease process. 

The terms "complementary" or "complementarity" refer to the natural binding of 
polynucleotides by base pairing. For example, the sequence 5 5 -AGT-3' binds to the 
complementary sequence 3 5 -TCA-5\ Complementarity between two single-stranded 
molecules may be "partial" such that only some of the nucleic acids bind or it may be 
"complete" such that total complementarity exists between the single stranded molecules. 
The degree of complementarity between the nucleic acid strands has significant effects on 
the efficiency and strength of the hybridization between the nucleic acid strands. 
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The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the germ cells. The term 
"germ line stem cells (GSCs)" refers to stem cells derived from primordial stem cells that 
provide a steady and continuous source of germ cells for the production of gametes. The 
5 term "primordial germ cells (PGCs)" refers to a small population of cells set aside from 
other cell lineages particularly from the yolk sac, mesenteries, or gonadal ridges during 
embryogenesis that have the potential to differentiate into germ cells and other cells. 
PGCs are the source from which GSCs and ES cells are derived The PGCs, the GSCs 
and the ES cells are capable of self-renewal. Thus these cells not only populate the germ 

10 line and give rise to a plurality of terminally differentiated cells that comprise the adult 
specialized organs, but are able to regenerate themselves. 

The term "expression modulating fragment," EMF, means a series of nucleotides 
which modulates the expression of an operably linked ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably 

15 linked sequence" when the expression of the sequence is altered by the presence of the 
EMF. EMFs include, but are not limited to, promoters, and promoter modulating 
sequences (inducible elements). One class of EMFs are nucleic acid fragments which 
induce the expression of an operably linked ORF in response to a specific regulatory 
factor or physiological event. 

20 The terms "nucleotide sequence" or "nucleic acid" or "polynucleotide" or 

"oligonculeotide" are used interchangeably and refer to a heteropolymer of nucleotides or 
the sequence of these nucleotides. These phrases also refer to DNA or RNA of genomic 
or synthetic origin which may be single-stranded or double-stranded and may represent 
the sense or the antisense strand, to peptide nucleic acid (PNA) or to any DNA-like or 

25 RNA-like material. In the sequences herein A is adenine, C is cytosine, T is thymine, G 
is guanine and N is A, C, G or T (U). It is contemplated that where the polynucleotide is 
RNA, the T (thymine) in the sequences provided herein is substituted with U (uracil). 
Generally, nucleic acid segments provided by this invention may be assembled from 
fragments of the genome and short oligonucleotide linkers, or from a series of 

30 oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic acid 
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which is capable of being expressed in a recombinant transcriptional unit comprising 
regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 

The terms "oligonucleotide fragment" or a "polynucleotide fragment", "portion," 
or "segment" or "probe" or "primer 71 are used interchangeably and refer to a sequence of 
5 nucleotide residues which are at least about 5 nucleotides, more preferably at least about 
7 nucleotides, more preferably at least about 9 nucleotides, more preferably at least about 
1 1 nucleotides and most preferably at least about 17 nucleotides. The fragment is 
preferably less than about 500 nucleotides, preferably less than about 200 nucleotides, 
more preferably less than about 100 nucleotides, more preferably less than about 50 

10 nucleotides and most preferably less than 30 nucleotides. Preferably the probe is from 
about 6 nucleotides to about 200 nucleotides, preferably from about 15 to about 50 
nucleotides, more preferably from about - 17 to 30 nucleotides and most preferably from 
about 20 to 25 nucleotides. Preferably the fragments can be used in polymerase chain 
reaction (PCR), various hybridization procedures or microarray procedures to identify or 

15 amplify identical or related parts of mRNA or DNA molecules. A fragment or segment 
may uniquely identify each polynucleotide sequence of the present invention. Preferably 
the fragment comprises a sequence substantially similar to any one of SEQ ID NOs:l-20. 

Probes may, for example, be used to determine whether specific mRNA 
molecules are present in a cell or tissue or to isolate similar nucleic acid sequences from 

20 chromosomal DNA as described by Walsh et al. (Walsh, P.S. et al., 1992, PCR Methods 
Appl 1 :241-250). They may be labeled by nick translation, Klenow fill-in reaction, PCR, 
or other methods well known in the art. Probes of the present invention, their preparation 
and/or labeling are elaborated in Sambrook, J. et al., 1989, Molecular Cloning: A 
Laboratory Manual, Cold Spring Harbor Laboratory, NY; or Ausubel, F.M. et al., 1989, 

25 Current Protocols in Molecular Biology, John Wiley & Sons, New York NY, both of 
which are incorporated herein by reference in their entirety. 

The nucleic acid sequences of the present invention also include the sequence 
information from the nucleic acid sequences of SEQ ID NO: 1-739. The sequence 
information can be a segment of any one of SEQ ID NO: 1-739 that uniquely identifies or 

30 represents the sequence information of that sequence of SEQ ID NO: 1 -739. One such 

segment can be a twenty-mer nucleic acid sequence because the probability that a twenty- 
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mer is fUlly matched in the human genome is 1 in 300. In the human genome, there are 
three billion base pairs in one set of chromosomes. Because 4 20 possible twenty-mers 
exist, there are 300 times more twenty-mers than there are base pairs in a set of human 
chromosomes. Using the same analysis, the probability for a seventeen-mer to be fully 
5 matched in the human genome is approximately 1 in 5. When these segments are used in 
arrays for expression studies, fifteen-mer segments can be used. The probability that the 
fifteen-mer is fully matched in the expressed sequences is also approximately one in five 
because expressed sequences comprise less than approximately 5% of the entire genome 
sequence. 

1 o Similarly, when using sequence information for detecting a single mismatch, a 

segment can be a twenty-five mer. The probability that the twenty-five mer would appear in 
a human genome with a single mismatch is calculated by multiplying the probability for a 
full match (1 -^4 25 ) times the increased probability for mismatch at each nucleotide position 
(3 x 25). The probability that an eighteen mer with a single mismatch can be detected in an 

1 5 array for expression studies is approximately one in five. The probability that a twenty-mer 
with a single mismatch can be detected in a human genome is approximately one in five. 

The term "open reading frame," ORF, means a series of nucleotide triplets coding 
for amino acids without any termination codons and is a sequence translatable into 
protein. 

20 The terms "operably linked" or "operably associated" refer to functionally related 

nucleic acid sequences. For example, a promoter is operably associated or operably 
linked with a coding sequence if the promoter controls the transcription of the coding 
sequence. While operably linked nucleic acid sequences can be contiguous and in the 
same reading frame, certain genetic elements e.g. repressor genes are not contiguously 

25 linked to the coding sequence but still control transcription/translation of the coding 
sequence. 

The term "pluripotent" refers to the capability of a cell to differentiate into a 
number of differentiated cell types that are present in an adult organism. A pluripotent 
cell is restricted in its differentiation capability in comparison to a totipotent cell. 
30 The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an 

oligopeptide, peptide, polypeptide or protein sequence or fragment thereof and to 
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naturally occurring or synthetic molecules. A polypeptide "fragment," "portion, 11 or 
"segment" is a stretch of amino acid residues of at least about 5 amino acids, preferably at 
least about 7 amino acids, more preferably at least about 9 amino acids and most 
preferably at least about 17 or more amino acids. The peptide preferably is not greater 
than about 200 amino acids, more preferably less than 150 amino acids and most 
preferably less than 100 amino acids. Preferably the peptide is from about 5 to about 200 
amino acids. To be active, any polypeptide must have sufficient length to display 
biological and/or immunological activity. 

The term "naturally occurring polypeptide" refers to polypeptides produced by 
cells that have not been genetically engineered and specifically contemplates various 
polypeptides arising from post-translational modifications of the polypeptide including, 
but not limited to, acetylation, carboxylation, glycosylation, phosphorylation, lipidation 
and acylation. 

The term "translated protein coding portion" means a sequence which encodes for 
the fu.Il length protein which may include any leader sequence or any processing 
sequence. 

The term "mature protein coding sequence" means a sequence which encodes a 
peptide or protein without a signal or leader sequence. The "mature protein portion" 
means that portion of the protein which does not include a signal or leader sequence. The 
peptide may have been produced by processing in the cell which removes any 
leader/signal sequence. The mature protein portion may or may not include the initial 
methionine residue. The methionine residue may be removed from the protein during 
processing in the cell. The peptide may be produced synthetically or the protein may 
have been produced using a polynucleotide only encoding for the mature protein coding 
sequence. 

The term "derivative" refers to polypeptides chemically modified by such 
techniques as ubiquitination, labeling (e.g., with radionuclides or various enzymes), 
covalent polymer attachment such as pegylation (derivatization with polyethylene glycol) 
and insertion or substitution by chemical synthesis of amino acids such as ornithine, 
which do not normally occur in human proteins. 
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The term "variant"(or "analog") refers to any polypeptide differing from naturally 
occurring polypeptides by amino acid insertions, deletions, and substitutions, created 
using, e g., recombinant DNA techniques. Guidance in determining which amino acid 
residues may be replaced, added or deleted without abolishing activities of interest, may 

5 be found by comparing the sequence of the particular polypeptide with that of 

homologous peptides and minimizing the number of amino acid sequence changes made 
in regions of high homology (conserved regions) or by replacing amino acids with 
consensus sequence. 

Alternatively, recombinant variants encoding these same or similar polypeptides 

10 may be synthesized or selected by making use of the "redundancy" in the genetic code. 
Various codon substitutions, such as the silent changes which produce various restriction 
sites, may be introduced to optimize cloning into a plasmid or viral vector or expression 
in a particular prokaryotic or eukaryotic system. Mutations in the polynucleotide 
sequence may be reflected in the polypeptide or domains of other peptides added to the 

15 polypeptide to modify the properties of any part of the polypeptide, to change 
characteristics such as ligand-binding affinities, interchain affinities, or 
degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one amino acid 
with another amino acid having similar structural and/or chemical properties, i.e., 

20 conservative amino acid replacements. "Conservative" amino acid substitutions may be 
made on the basis of similarity in polarity, charge, solubility, hydrophobicity, 
hydrophilicity, and/or the amphipathic nature of the residues involved. For example, 
nonpolar (hydrophobic) amino acids include alanine, leucine, isoleucine, valine, proline, 
phenylalanine, tryptophan, and methionine; polar neutral amino acids include glycine, 

25 serine, threonine, cysteine, tyrosine, asparagine, and glutamine; positively charged (basic) 
amino acids include arginine, lysine, and histidine; and negatively charged (acidic) amino 
acids include aspartic acid and glutamic acid. "Insertions" or "deletions" are preferably 
in the range of about 1 to 20 amino acids, more preferably 1 to 10 amino acids. The 
variation allowed may be experimentally determined by systematically making insertions, 

30 deletions, or substitutions of amino acids in a polypeptide molecule using recombinant 
DNA techniques and assaying the resulting recombinant variants for activity. 
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Alternatively, where alteration of function is desired, insertions, deletions or 
non-conservative alterations can be engineered to produce altered polypeptides. Such 
alterations can, for example, alter one or more of the biological functions or biochemical 
characteristics of the polypeptides of the invention. For example, such alterations may 
5 change polypeptide characteristics such as iigand-binding affinities, interchain affinities, 
or degradation/turnover rate. Further, such alterations can be selected so as to generate 
polypeptides that are better suited for expression, scale up and the like in the host cells 
chosen for expression. For example, cysteine residues can be deleted or^ substituted with 
another amino acid residue in order to eliminate disulfide bridges^ 

10 The terms "purified" or "substantially purified" as used herein denotes that the 

indicated nucleic acid or polypeptide is present in the substantial absence of other 
biological macromoleeulss, e.g., polynucleotides, proteins, and the like. In one 
embodiment, the polynucleotide or polypeptide is purified such that it constitutes at least 
95% by weight, more preferably at least 99% by weight, of the indicated biological 

15 macromolecules present (but water, buffers, and other small molecules, especially 
molecules having a molecular weight of less than 1 000 daltons, can be present). 

The term "isolated" as used herein refers to a nucleic acid or polypeptide 
separated from at least one other component (e.g., nucleic acid or polypeptide) present 
with the nucleic acid or polypeptide in its natural source. In one embodiment, the nucleic 

20 acid or polypeptide is found in the presence of (if anything) only a solvent, buffer, ion, or 
other component normally present in a solution of the same. The terms "isolated" and 
"purified" do not encompass nucleic acids or polypeptides present in their natural source. 

The term "recombinant," when used herein to refer to a polypeptide or protein, 
means that a polypeptide or protein is derived from recombinant (e.g., microbial, insect, 

25 or mammalian) expression systems. "Microbial" refers to recombinant polypeptides or 
proteins made in bacterial or fungal (e.g., yeast) expression systems. As a product, 
"recombinant microbial" defines a polypeptide or protein essentially free of native 
endogenous substances and unaccompanied by associated native glycosylation. 
Polypeptides or proteins expressed in most bacterial cultures, e.g., E. coli, will be free of 

30 glycosylation modifications; polypeptides or proteins expressed in yeast will have a 
glycosylation pattern in general different from those expressed in mammalian cells. 
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The term "recombinant expression vehicle or vector" refers to a plasmid or phage 
or virus or vector, for expressing a polypeptide from a DNA (RNA) sequence. An 
expression vehicle can comprise a transcriptional unit comprising an assembly of (1) a 
genetic element or elements having a regulatory role in gene expression, for example, 
5 promoters or enhancers, (2) a structural or coding sequence which is transcribed into 
mRNA and translated into protein, and (3) appropriate transcription initiation and 
termination sequences. Structural units intended for use in yeast or eukaryotic expression 
systems preferably include a leader sequence enabling extracellular secretion of 
translated protein by a host cell. Alternatively, where recombinant protein is expressed 

10 without a leader or transport sequence, it may include an amino terminal methionine 
residue. This residue may or may not be subsequently cleaved from the expressed 
recombinant protein to provide a final product. 

The term "recombinant expression system" means host cells which have stably 
integrated a recombinant transcriptional unit into chromosomal DNA or carry the 

1 5 recombinant transcriptional unit extrachromosomally . Recombinant expression systems 
as defined herein will express heterologous polypeptides or proteins upon induction of 
the regulatory elements linked to the DNA segment or synthetic gene to be expressed. 
This term also means host cells which have stably integrated a recombinant genetic 
element or elements having a regulatory role in gene expression, for example, promoters 

20 or enhancers. Recombinant expression systems as defined herein will express 

polypeptides or proteins endogenous to the cell upon induction of the regulatory elements 
linked to the endogenous DNA segment or gene to be expressed. The cells can be 
prokaryotic or eukaryotic. 

The term "secreted" includes a protein that is transported across or through a 

25 membrane, including transport as a result of signal sequences in its amino acid sequence 
when it is expressed in a suitable host cell. "Secreted" proteins include without limitation 
proteins secreted wholly (e.g., soluble proteins) or partially (e.g., receptors) from the cell 
in which they are expressed. "Secreted" proteins also include without limitation proteins 
that are transported across the membrane of the endoplasmic reticulum. "Secreted" 

30 proteins are also intended to include proteins containing non-typical signal sequences 
(e.g. Interleukin-1 Beta, see Krasney, P. A. and Young, P.R. (1992) Cytokine 4(2): 134 
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-143) and factors released from damaged cells (e.g. Interieukin-1 Receptor Antagonist, 
see Arend, W.P. et al. (1998) Annu. Rev. Immunol. 16:27-55) 

Where desired, an expression vector may be designed to contain a "signal or 
leader sequence" which will direct the polypeptide through the membrane of a cell. Such 
5 a sequence may be naturally present on the polypeptides of the present invention or 
provided from heterologous protein sources by recombinant DNA techniques. 

The term "stringent 11 is used to refer to conditions that are commonly understood 
in the art as stringent. Stringent conditions can include highly stringent conditions (i.e., 
hybridization to filter-bound DNA in 0.5 M NaHP0 4 , 7% sodium dodecyl sulfate (SDS), 

10 1 mM EDTA at 65°C, and washing in 0.1X SSC/0.1% SDS at 68°C), and moderately 
stringent conditions (i.e., washing in 0.2X SSC/0.1% SDS at 42°C). Other exemplary 
hybridization conditions^are described herein in the examples. 

In instances of hybridization of deoxyoligonucleotides, additional exemplary 
stringent hybridization conditions include washing in 6X SSC/0.05% sodium 

15 pyrophosphate at 37°C (for 14-base oligonucleotides), 48°C (for 17-base oligos), 55°C 
(for 20-base oligonucleotides), and 60°C (for 23-base oligonucleotides). 

As used herein, "substantially equivalent" can refer both to nucleotide and amino 
acid sequences, for example a mutant sequence, that varies from a reference sequence by 
one or more substitutions, deletions, or additions, the net effect of which does not result 

20 in an adverse functional dissimilarity between the reference and subject sequences. 

Typically, such a substantially equivalent sequence varies from one of those listed herein 
by no more than about 35% (i.e., the number of individual residue substitutions, 
additions, and/or deletions in a substantially equivalent sequence, as compared to the 
corresponding reference sequence, divided by the total number of residues in the 

25 substantially equivalent sequence is about 0.35 or less). Such a sequence is said to have 
65% sequence identity to the listed sequence. In one embodiment, a substantially 
equivalent, e.g., mutant, sequence of the invention varies from a listed sequence by no 
more than 30% (70% sequence identity); in a variation of this embodiment, by no more 
than 25% (75% sequence identity); and in a further variation of this embodiment, by no 

30 more than 20% (80% sequence identity) and in a further variation of this embodiment, by 
no more than 1 0% (90% sequence identity) and in a further variation of this embodiment, 
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by no more that 5% (95% sequence identity). Substantially equivalent, e.g. , mutant, 
amino acid sequences according to the invention preferably have at least 80% sequence 
identity with a listed amino acid sequence, more preferably at least 90% sequence 
identity. Substantially equivalent nucleotide sequences of the invention can have lower 
percent sequence identities, taking into account, for example, the redundancy or 
degeneracy of the genetic code. Preferably, nucleotide sequence has at least about 65% 
identity, more preferably at least about 75% identity, and most preferably at least about 
95% identity. For the purposes of the present invention, sequences having substantially 
equivalent biological activity and substantially equivalent expression characteristics are 
considered substantially equivalent. For the purposes of determining equivalence, 
truncation of the mature sequence (e.g. , via a mutation which creates a spurious stop 
codon) should be disregarded. Sequence identity may be determined, e.g., using the 
Jotun Hein method (Hein, J. (1990) Methods Enzymol. 183:626-645). Identity between 
sequences can also be determined by other methods known in the art, e.g. by varying 
hybridization conditions. 

The term "totipotent" refers to the capability of a cell to differentiate into all of 
the cell types of an adult organism. 

The term "transformation" means introducing DNA into a suitable host cell so 
that the DNA is replicable, either as an extrachromosomal element, or by chromosomal 
integration. The term "transfection" refers to the taking up of an expression vector by a 
suitable host cell, whether or not any coding sequences are in fact expressed. The term 
"infection" refers to the introduction of nucleic acids into a suitable host cell by use of a 
virus or viral vector. 

As used herein, an "uptake modulating fragment," UMF, means a series of 
nucleotides which mediate the uptake of a linked DNA fragment into a cell. UMFs can 
be readily identified using known UMFs as a target sequence or target motif with the 
computer-based systems described below. The presence and activity of a UMF can be 
confirmed by attaching the suspected UMF to a marker sequence. The resulting nucleic 
acid molecule is then incubated with an appropriate host under appropriate conditions ar 
the uptake of the marker sequence is. determined. As described above, a UMF will 
increase the frequency of uptake of a linked marker sequence. 
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Each of the above terms is meant to encompass all that is described for each, 
unless the context dictates otherwise. 

4.2 NUCLEIC ACIDS OF THE INVENTION 

Nucleotide sequences of the invention are set forth in the Sequence Listing. 

The isolated polynucleotides of the invention include a polynucleotide comprising 
the nucleotide sequences of SEQ ID NO:l-739 ; a polynucleotide encoding any one of 
the peptide sequences of SEQ ID NO:740-1478; and a polynucleotide comprising the 
nucleotide sequence encoding the mature protein coding sequence of the polypeptides of 
any one of SEQ ID NO:740-1478. The polynucleotides of the present invention also 
include, but are not limited to, a polynucleotide that hybridizes under stringent conditions 
to (a) the complement of any of the nucleotides sequences of SEQ ID NO: 1-739 ; (b) 
nucleotide sequences encoding any one of the amino acid sequences set forth in the 
Sequence Listing; (c) a polynucleotide' which is an allelic variant of any polynucleotide 
recited above; (d) a polynucleotide which encodes a species homolog of any of the 
proteins recited above; or (e) a polynucleotide that encodes a polypeptide comprising a 
specific domain or truncation of the polypeptides of SEQ ID NO: 740-1478. Domains of 
interest may depend on the nature of the encoded polypeptide; e.g., domains in receptor- 
like polypeptides include ligand-binding, extracellular, transmembrane, or cytoplasmic 
domains, or combinations thereof; domains in immunoglobulin-like proteins include the 
variable immunoglobulin-like domains; domains in enzyme-like polypeptides include 
catalytic and substrate binding domains; and domains in ligand polypeptides include 
receptor-binding domains. 

The polynucleotides of the invention include naturally occurring or wholly or 
partially synthetic DNA, e.g., cDNA and genomic DNA, and RNA, e.g., mRNA. The 
polynucleotides may include all of the coding region of the cDNA or may represent a 
portion of the coding region of the cDNA. 

The present invention also provides genes corresponding to the cDNA sequences 
disclosed herein. The corresponding genes can be isolated in accordance with known 
methods using the sequence information disclosed herein. Such methods include the 
preparation of probes or primers from the disclosed sequence information for identification 
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and/or amplification of genes in appropriate genomic libraries or other sources of genomic 
materials. Further 5' and 3' sequence can be obtained using methods known in the art. For 
example, full length cDNA or genomic DNA that corresponds to any of the polynucleotides 
of SEQ ID NO: 1 -739 can be obtained by screening appropriate cDNA or genomic DNA 

5 libraries under suitable hybridization conditions using any of the polynucleotides of SEQ ID 
NO: 1 -739 or a portion thereof as a probe. Alternatively, the polynucleotides of SEQ ID 
NO: 1 -739 may be used as the basis for suitable primer(s) that allow identification and/or 
amplification of genes in appropriate genomic DNA or cDNA libraries. 

The nucleic acid sequences of the invention can be assembled from ESTs and 

1 0 sequences (including cDNA and genomic sequences) obtained from one or more public 

databases, such as dbEST, gbpri, and UniGene. The EST sequences can provide identifying 
sequence information^ representative fragment or segment information, or novel segment 
information for the full-length gene. 

The polynucleotides of the invention also provide polynucleotides including 

1 5 nucleotide sequences that are substantially equivalent to the polynucleotides recited 

above. Polynucleotides according to the invention can have, e.g. , at least about 65%, at 
least about 70%, at least about 75%, at least about 80%, more typically at least about 
90%, and even more typically at least about 95%, sequence identity to a polynucleotide 
recited above. 

20 Included within the scope of the nucleic acid sequences of the invention are 

nucleic acid sequence fragments that hybridize under stringent conditions to any of the 
nucleotide sequences of SEQ ID NO: 1-739, or complements thereof, which fragment is 
greater than about 5 nucleotides, preferably 7 nucleotides, more preferably greater than 9 
nucleotides and most preferably greater than 17 nucleotides. Fragments of, e.g. 15, 17, or 

25 20 nucleotides or more that are selective for (i.e. specifically hybridize to any one of the 
polynucleotides of the invention) are contemplated. Probes capable of specifically 
hybridizing to a polynucleotide can differentiate polynucleotide sequences of the 
invention from other polynucleotide sequences in the same family of genes or can 
differentiate human genes from genes of other species, and are preferably based on 

30 unique nucleotide sequences. 
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The sequences falling within the scope of the present invention are not limited to 
these specific sequences, but also include allelic and species variations thereof. Allelic and 
species variations can be routinely determined by comparing the sequence provided SEQ ID 
NO: 1 -739, a representative fragment thereof, or a nucleotide sequence at least 90% 
5 identical, preferably 95% identical, to SEQ ID NO: 1 -739 with a sequence from another 
isolate of the same species. Furthermore, to accommodate codon variability, the invention 
includes nucleic acid molecules coding for the same amino acid sequences as do the specific 
ORFs disclosed herein. In other words, in the coding region of an ORF, substitution of one 
codon for another codon that encodes the same amino acid is expressly contemplated. 

1 0 The nearest neighbor or homology result for the nucleic acids of the present 

invention, including SEQ ID NO: 1 -739, can be obtained by searching a database using an 
algorithm or a program. >Preferably, a BLAST which stands for Basic Local Alignment 
Search Tool is used to search for local sequence alignments (Altshul, S.F. J Mol. Evol. 36 
290-300 (1993) and Altschul S.F. et al. J. Mol. Biol. 21 :403-410 (1990)). Alternatively a 

1 5 F ASTA version 3 search against Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are 
also provided by the present invention. Species homologs may be isolated and identified 
by making suitable probes or primers from the sequences provided herein and screening a 
suitable nucleic acid source from the desired species. 

20 The invention also encompasses allelic variants of the disclosed polynucleotides 

or proteins; that is, naturally-occurring alternative forms of the isolated polynucleotide 
which also encode proteins which are identical, homologous or related to that encoded by 
the polynucleotides. 

The nucleic acid sequences of the invention are further directed to sequences 

25 which encode variants of the described nucleic acids. These amino acid sequence 
variants may be prepared by methods known in the art by introducing appropriate 
nucleotide changes into a native or variant polynucleotide. There are two variables in the 
construction of amino acid sequence variants: the location of the mutation and the nature 
of the mutation. Nucleic acids encoding the amino acid sequence variants are preferably 

30 constructed by mutating the polynucleotide to encode an amino acid sequence that does 
not occur in nature. These nucleic acid alterations can be made at sites that differ in the 



19 



WO 01/53455 



PCT/USOO/35017 



nucleic acids from different species (variable positions) or in highly conserved regions 
(constant regions). Sites at such locations will typically be modified in series, e.g., by 
substituting first with conservative choices (e.g., hydrophobic amino acid to a different 
hydrophobic amino acid) and then with more distant choices (e.g., hydrophobic amino 
acid to a charged amino acid), and then deletions or insertions may be made at the target 
site. Amino acid sequence deletions generally range from about 1 to 30 residues, 
preferably about 1 to 10 residues, and are typically contiguous. Amino acid insertions 
include amino- and/or carboxyl-terminal fusions ranging in length from one to one 
hundred or more residues, as well as intrasequence insertions of single or multiple amino 
acid residues. Intrasequence insertions may range generally from about 1 to 10 amino 
residues, preferably from 1 to 5 residues. Examples of terminal insertions include the 
heterologous signal sequences necessary for secretion or for intracellular targeting in 
different host cells and sequences such as FLAG or poly-histidine sequences useful for 
purifying the expressed protein. 

In a preferred method, polynucleotides encoding the novel amino acid sequences 
are changed via site-directed mutagenesis. This method uses oligonucleotide sequences 
to alter a polynucleotide to encode the desired amino acid variant, as well as sufficient 
adjacent nucleotides on both sides of the changed amino acid to form a stable duplex on 
either side of the site of being changed. In general, the techniques of site-directed 
mutagenesis are well known to those of skill in the art and this technique is exemplified 
by publications such as, Edelman et al., DNA 2:183 (1983). A versatile and efficient 
method for producing site-specific changes in a polynucleotide sequence was published 
by Zoller and Smith, Nucleic Acids Res. 1 0:6487-6500 (1982). PCR may also be used to 
create amino acid sequence variants of the novel nucleic acids. When small amounts of 
template DNA are used as starting material, primer(s) that differs slightly in sequence 
from the corresponding region in the template DNA can generate the desired amino acid 
variant. PCR amplification results in a population of product DNA fragments that differ 
from the polynucleotide template encoding the polypeptide at the position specified by 
the primer. The product DNA fragments replace the corresponding region in the plasmid 
and this gives a polynucleotide encoding the desired amino acid variant. 
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A further technique for generating amino acid variants is the cassette mutagenesis 
technique described in Wells et al., Gene 34:315 (1985); and other mutagenesis 
techniques well known in the art, such as, for example, the techniques in Sambrook et al., 
supra, and Current Protocols in Molecular Biology \ Ausubel et al. Due to the inherent 
5 degeneracy of the genetic code, other DNA sequences which encode substantially the 
same or a functionally equivalent amino acid sequence may be used in the practice of the 
invention for the cloning and expression of these novel nucleic acids. Such DNA 
sequences include those which are capable of hybridizing to the appropriate novel nucleic 
acid sequence under stringent conditions. 

10 Polynucleotides encoding preferred polypeptide truncations of the invention can 

be used to generate polynucleotides encoding chimeric or fusion proteins comprising one 
or more domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any 
of the polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, 

15 amplified, or synthetic) or RNA. Methods and algorithms for obtaining such 

polynucleotides are well known to those of skill in the art and can include, for example, 
methods for determining hybridization conditions that can routinely isolate 
polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the 

20 mature protein coding sequences corresponding to any one of SEQ ID NO: 1-739, or 

functional equivalents thereof, may be used to generate recombinant DNA molecules that 
direct the expression of that nucleic acid, or a functional equivalent thereof, in 
appropriate host cells. Also included are the cDNA inserts of any of the clones identified 
herein. 

25 A polynucleotide according to the invention can be joined to any of a variety of 

other nucleotide sequences by well-established recombinant DNA techniques (see 
Sambrook J et al. (1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratory, NY). Useful nucleotide sequences for joining to polynucleotides include an 
assortment of vectors, e.g., plasmids, cosmids, lambda phage derivatives, phagemids, and 

30 the like, that are well known in the art. Accordingly, the invention also provides a vector 
including a polynucleotide of the invention and a host cell containing the polynucleotide. 
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In general, the vector contains an origin of replication functional in at least one organism, 
convenient restriction endonuclease sites, and a selectable marker for the host cell. 
Vectors according to the invention include expression vectors, replication vectors, probe 
generation vectors, and sequencing vectors. A host cell according to the invention can be 

5 a prokaryotic or eukaryotic cell and can be a unicellular organism or part of a 
multicellular organism. 

The present invention further provides recombinant constructs comprising a 
nucleic acid having any of the nucleotide sequences of SEQ ID NO: 1-739 or a fragment 
thereof or any other polynucleotides of the invention. In one embodiment, the 

10 recombinant constructs of the present invention comprise a vector, such as a plasmid or 
viral vector, into which a nucleic acid having any of the nucleotide sequences of SEQ ID 
NO: 1-739 or a fragment ^hereof is inserted, in a forward or reverse orientation. In the 
case of a vector comprising one of the ORFs of the present invention, the vector may 
further comprise regulatory sequences, including for example, a promoter, operably 

15 linked to the ORF. Large numbers of suitable vectors and promoters are known to those 
of skill in the art and are commercially available for generating the recombinant 
constructs of the present invention. The following vectors are provided by way of 
example. Bacterial: pBs,phagescript,PsiX174,pBIuescriptSK,pBsKS,pNH8a, 
pNH16a, pNH18a, pNH46a (Stratagene); P Trc99A, pKK223-3, pKK233-3, pDR540, 

20 pRIT5 (Pharmacia). Eukaryotic: pWLneo, pSV2cat, pOG44, PXTI, pSG (Stratagene) 
pSVK3, pBPV, pMSG, pSVL (Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an 
expression control sequence such as the pMT2 or pED expression vectors disclosed in 
Kaufinan et al., Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce the protein 

25 recombinantly. Many suitable expression control sequences are known in the art. 

General methods of expressing recombinant proteins are also known and are exemplified 
in R. Kaufman, Methods in Enzymology 185, 537-566 (1990). As defined herein 
"operably linked" means that the isolated polynucleotide of the invention and an 
expression control sequence are situated within a vector or cell in such a way that the 

30 protein is expressed by a host cell which has been transformed (transfected) with the 
ligated polynucleotide/expression control sequence. 
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Promoter regions can be selected from any desired gene using CAT 
(chloramphenicol transferase) vectors or other vectors with selectable markers. Two 
appropriate vectors are pKK232-8 and pCM7. Particular named bacterial promoters 
include lacl, lacZ, T3, T7, gpt, lambda PR, and trc. Eukaryotic promoters include CMV 
5 immediate early, HSV thymidine kinase, early and late SV40, LTRs from retrovirus, and 
mouse metallothionein-I. Selection of the appropriate vector and promoter is well within 
the level of ordinary skill in the art. Generally, recombinant expression vectors will 
include origins of replication and selectable markers permitting transformation of the host 
cell, e.g., the ampicillin resistance gene of E. coli and S. cerevisiae TRP1 gene, and a 

10 promoter derived from a highly-expressed gene to direct transcription of a downstream 
structural sequence. Such promoters can be derived from operons encoding glycolytic 
enzymes such as 3 -phosphogly cerate kinase (PGK), a-factor. acid phosphatase, or heat 
shock proteins, among others. The heterologous structural sequence is assembled in 
appropriate phase with translation initiation and termination sequences, and preferably, a 

15 leader sequence capable of directing secretion of translated protein into the periplasmic 
space or extracellular medium. Optionally, the heterologous sequence can encode a 
fusion protein including an amino terminal identification peptide imparting desired 
characteristics, e.g., stabilization or simplified purification of expressed recombinant 
product. Useful expression vectors for bacterial use are constructed by inserting a 

20 structural DNA sequence encoding a desired protein together with suitable translation 
initiation and termination signals in operable reading phase with a functional promoter. 
The vector will comprise one or more phenotypic selectable markers and an origin of 
replication to ensure maintenance of the vector and to, if desirable, provide amplification 
within the host. Suitable prokaryotic hosts for transformation include E. coli, Bacillus 

25 subtilis, Salmonella typhimurium and various species within the genera Pseudomonas, 
Streptomyces, and Staphylococcus, although others may also be employed as a matter of 
choice. 

As a representative but non-limiting example, useful expression vectors for 
bacterial use can comprise a selectable marker and bacterial origin of replication derived 
30 from commercially available plasmids comprising genetic elements of the well known 
cloning vector pBR322 (ATCC 37017). Such commercial vectors include, for example, 
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pKK223-3 (Pharmacia Fine Chemicals, Uppsala, Sweden) and GEM 1 (Promega 
Biotech, Madison, Wl, USA). These pBR322 "backbone" sections are combined with an 
appropriate promoter and the structural sequence to be expressed. Following 
transformation of a suitable host strain and growth of the host strain to an appropriate cell 
density, the selected promoter is induced or derepressed by appropriate means (e.g., 
temperature shift or chemical induction) and cells are cultured for an additional period. 
Cells are typically harvested by centrifugation, disrupted by physical or chemical means, 
and the resulting crude extract retained for further purification. 

Polynucleotides of the invention can also be used to induce immune responses. 
For example, as described in Fan et aL, Nat. Biotech. 17:870-872 (1999), incorporated 
herein by reference, nucleic acid sequences encoding a polypeptide may be used to 
generate antibodies against the encoded polypeptide following topical administration of 
naked plasmid DNA or following injection, and preferably intramuscular injection of the 
DNA. The nucleic acid sequences are preferably inserted in a recombinant expression 
vector and may be in the form of naked DNA. 

4.3 ANTISENSE 

Another aspect of the invention pertains to isolated antisense nucleic acid 
molecules that are hybridizable to or complementary to the nucleic acid molecule 
comprising the nucleotide sequence of SEQ ID NO: 1-739, or fragments, analogs or 
derivatives thereof. An "antisense" nucleic acid comprises a nucleotide sequence that is 
complementary to a "sense" nucleic acid encoding a protein, e.g., complementary to the 
coding strand of a double-stranded cDNA molecule or complementary to an mRNA 
sequence. In specific aspects, antisense nucleic acid molecules are provided that 
comprise a sequence complementary to at least about 10, 25, 50, 100, 250 or 500 
nucleotides or an entire coding strand, or to only a portion thereof. Nucleic acid 
molecules encoding fragments, homologs, derivatives and analogs of a protein of any of 
SEQ ID NO:740-1478 or antisense nucleic acids complementary to a nucleic acid 
sequence of SEQ ID NO: 1-739 are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 
region" of the coding strand of a nucleotide sequence of the invention. The term "coding 
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region" refers to the region of the nucleotide sequence comprising codons which are 
translated into amino acid residues. In another embodiment, the antisense nucleic acid 
molecule is antisense to a "noncoding region" of the coding strand of a nucleotide 
sequence of the invention. The term "noncoding region" refers to 5 ! and 3' sequences 
5 which flank the coding region that are not translated into amino acids (i.e., also referred 
to as 5' and 3 f untranslated regions). 

Given the coding strand sequences encoding a nucleic acid disclosed herein (e.g., 
SEQ ID NO: 1-739 , antisense nucleic acids of the invention can be designed according to 
the rules of Watson and Crick or Hoogsteen base pairing. The antisense nucleic acid 

10 molecule can be complementary to the entire coding region of a mRNA, but more 
preferably is an oligonucleotide that is antisense to only a portion of the coding or 
noncoding region of -a'njRNA. For example, the antisense oligonucleotide can be 
complementary to the region surrounding the translation start site of a mRNA. An 
antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 

15 50 nucleotides in length. An antisense nucleic acid of the invention can be constructed 
using chemical synthesis or enzymatic ligation reactions using procedures known in the 
art. For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can be 
chemically synthesized using naturally occurring nucleotides or variously modified 
nucleotides designed to increase the biological stability of the molecules or to increase 

20 the physical stability of the duplex formed between the antisense and sense nucleic acids, 
e.g., phosphorothioate derivatives and acridine substituted nucleotides can be used. 

Examples of modified nucleotides that can be used to generate the antisense 
nucleic acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, 
hypoxanthine, xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 

25 5-carboxymethylaminomethyl-2-thiouridine, 5-carboxymethylaminomethyluracil, 
dihydrouracil, beta-D-galactosylqueosine, inosine, N6-isopentenyladenine, 

1- methylguanine, l-methylinosine, 2,2-dimethylguanine, 2-methyladenine, 

2- methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 7-methylguanine, 
5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 

30 beta-D-mannosylqueosine, 5 r -methoxycarboxymethyluracil, 5-methoxyuracil, 
2-methyIthio-N6-isopentenyIadenine, uracil-5-oxyacetic acid (v)> wybutoxosine, 
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pseudouracil, queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 
5-methyluracil, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 
5-methyl-2-thiouracil, 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 
2,6-diaminopurine. Alternatively, the antisense nucleic acid can be produced biologically 
using an expression vector into which a nucleic acid has been subcloned in an antisense 
orientation (i.e., RNA transcribed from the inserted nucleic acid will be of an antisense 
orientation to a target nucleic acid of interest, described further in the following 

subsection). \ 

The antisense nucleic acid molecules of the invention are typically administered 
to a subject or generated in situ such that they hybridize with or bind to cellular mRNA 
and/or genomic DNA encoding a protein according to the invention to thereby inhibit 
expression of the proteave.g., by inhibiting transcription and/or translation. The 
hybridization can be by conventional nucleotide complementarity to form a stable duplex, 
or, for example, in the case of an antisense nucleic acid molecule that binds to DNA 
duplexes, through specific interactions in the major groove of the double helix. An 
example of a route of administration of antisense nucleic acid molecules of the invention 
includes direct injection at a tissue site. Alternatively, antisense nucleic acid molecules 
can be modified to target selected cells and then administered systemically. For example, 
for systemic administration, antisense molecules can be modified such that they 
specifically bind to receptors or antigens expressed on a selected cell surface, e.g., by 
linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell 
surface receptors or antigens. The antisense nucleic acid molecules can also be delivered 
to cells using the vectors described herein. To achieve sufficient intracellular 
concentrations of antisense molecules, vector constructs in which the antisense nucleic 
acid molecule is placed under the control of a strong pol II or pol III promoter are 
preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is 
an a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms 
specific double-stranded hybrids with complementary RNA in which, contrary to the usual 
p-units, the strands run parallel to each other (Gaultier et al. (1987) Nucleic Acids Res 15: 
6625-6641). The antisense nucleic acid molecule can also comprise a 
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2'-o-methylribonucleotide (Inoue et al. (1987) Nucleic Acids Res 15: 6131-6148) or a 
chimeric RNA -DNA analogue (Inoue etal (1987) FEBS Lett 215: 327-330). 

4.4 RIBOZYMES AND PNA MOIETIES 

5 In still another embodiment, an antisense nucleic acid of the invention is a 

ribozyme. Ribozymes are catalytic RNA molecules with ribonuclease activity that are 
capable of cleaving a single-stranded nucleic acid, such as a mRNA, to which they have a 
complementary region. Thus, ribozymes {e.g., hammerhead ribozymes (described in 
Haselhoff and Gerlach (1988) Nature 334:585-591)) can be used to catalytically cleave a 

10 mRNA transcripts to thereby inhibit translation of a mRNA. A ribozyme having 

specificity for a nucleic acid of the invention can be designed based upon the nucleotide 
sequence of a DNA disclosed herein (i.e., SEQ ID NO: 1-739). For example, a derivative 
of a Tetrahymena L-19 IVS RNA can be constructed in which the nucleotide sequence of 
the active site is complementary to the nucleotide sequence to be cleaved in a 

1 5 SECX-encoding mRNA. See, e.g. , Cech et aL U.S. Pat. No. 4,987,07 1 ; and Cech et aL 
U.S. Pat. No. 5,1 16,742. Alternatively, SECX mRNA can be used to select a catalytic 
RNA having a specific ribonuclease activity from a pool of RNA molecules. See, e.g., 
Bartel et a/., (1993) Science 261:1411-1418. 

Alternatively, gene expression can be inhibited by targeting nucleotide sequences 

20 complementary to the regulatory region (e.g. , promoter and/or enhancers) to form triple 
helical structures that prevent transcription of the gene in target cells. See generally, 
Helene. (1991) Anticancer DrugDes. 6: 569-84; Helene. et al. (1992) Ann. NY. Acad 
ScL 660:27-36; and Maher (1992) Bioassays 14: 807-15. 

In various embodiments, the nucleic acids of the invention can be modified at the 

25 base moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, 

hybridization, or solubility of the molecule. For example, the deoxyribose phosphate 
backbone of the nucleic acids can be modified to generate peptide nucleic acids (see 
Hyrup et aL (1996) Bioorg Med Chem 4: 5-23). As used herein, the terms "peptide 
nucleic acids" or "PNAs" refer to nucleic acid mimics, e.g., DNA mimics, in which the 

30 deoxyribose phosphate backbone is replaced by a pseudopeptide backbone and only the 
four natural nucleobases are retained. The neutral backbone of PNAs has been shown to 
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allow for specific hybridization to DNA and RNA under conditions of low ionic strength. 
The synthesis of PNA oligomers can be performed using standard solid phase peptide 
synthesis protocols as described in Hyrup et aL (1996) above; Perry-O'Keefe et aL (1996) 
PNAS 93: 14670-675. 

5 PNAs of the invention can be used in therapeutic and diagnostic applications. For 

example, PNAs can be used as antisense or antigene agents for sequence-specific 
modulation of gene expression by, e.g., inducing transcription or translation arrest or 
inhibiting replication. PNAs of the invention can also be used, e.g., in the analysis of 
single base pair mutations in a gene by, e.g., PNA directed PCR clamping; as artificial 

10 restriction enzymes when used in combination with other enzymes, e.g., SI nucleases 
(Hyrup B. (1996) above); or as probes or primers for DNA sequence and hybridization 
(Hyrup etai (1996), above; Perry-O'Keefe (1996), above). 

In another embodiment, PNAs of the invention can be modified, e.g., to enhance 
their stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by 

1 5 the formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of 
drug delivery known in the art. For example, PNA-DNA chimeras can be generated that 
may combine the advantageous properties of PNA and DNA. Such chimeras allow DNA 
recognition enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA 
portion while the PNA portion would provide high binding affinity and specificity. 

20 PNA-DNA chimeras can be linked using linkers of appropriate lengths selected in terms 
of base stacking, number of bonds between the nucleobases, and orientation (Hyrup 
(1996) above). The synthesis of PNA-DNA chimeras can be performed as described in 
Hyrup (1996) above and Finn et aL (1996) Nucl Acids Res 24: 3357-63. For example, a 
DNA chain can be synthesized on a solid support using standard phosphoramidite 

25 coupling chemistry, and modified nucleoside analogs, e.g. , 

5 r -(4- m ethoxytrityl)amino-5-deoxy-thymidine phosphoramidite, can be used between the 
PNA and the 5' end of DNA (Mag et aL (1989) Nucl Acid Res 17: 5973-88). PNA 
monomers are then coupled in a stepwise manner to produce a chimeric molecule with a 
5' PNA segment and a 3' DNA segment (Finn et aL (1996) above). Alternatively, 

30 chimeric molecules can be synthesized with a 5' DNA segment and a 3 f PNA segment. 
See, Petersen et aL (1975) Bioorg Med Chem Lett 5:1119-11 124. 
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In other embodiments, the oligonucleotide may include other appended groups 
such as peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating 
transport across the cell membrane (see, e.g., Letsinger et al. 9 1989, Proc. Natl. Acad. Set 
USA. 86:6553-6556; Lemaitre et aL, 1987, Proc. Natl. Acad Sci. 84:648-652; PCT 
5 Publication No. W088/098 1 0) or the blood-brain barrier (see, e.g. , PCT Publication No. 
W089/1 01 34). In addition, oligonucleotides can be modified with hybridization triggered 
cleavage agents (See, e.g., Krol et aL, 1988, BioTechniques 6:958-976) or intercalating 
agents. (See, e.g., Zon, 1988, Pharm. Res. 5: 539-549). To this end, the^oligonucleotide 
may be conjugated to another molecule, e.g., a peptide, a hybridization triggered 
10 cross-linking agent, a transport agent, a hybridization-triggered cleavage agent, etc. 

4.5 HOSTS 

The present invention further provides host cells genetically engineered to contain 
the polynucleotides of the invention. For example, such host cells may contain nucleic 

15 acids of the invention introduced into the host cell using known transformation, 

transfection or infection methods. The present invention still further provides host cells 
genetically engineered to express the polynucleotides of the invention, wherein such 
polynucleotides are in operative association with a regulatory sequence heterologous to 
the host cell which drives expression of the polynucleotides in the cell. 

20 Knowledge of nucleic acid sequences allows for modification of cells to permit, 

or increase, expression of endogenous polypeptide. Cells can be modified (e.g., by 
homologous recombination) to provide increased polypeptide expression by replacing, in 
whole or in part, the naturally occurring promoter with all or part of a heterologous 
promoter so that the cells express the polypeptide at higher levels. The heterologous 

25 promoter is inserted in such a manner that it is operatively linked to the encoding 
sequences. See, for example, PCT International Publication No. WO94/12650, PCT 
International Publication No. WO92/20808, and PCT International Publication No. 
WO91/09955. It is also contemplated that, in addition to heterologous promoter DNA, 
amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 

30 encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) 
and/or intron DNA may be inserted along with the heterologous promoter DNA. If 
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linked to the coding sequence, amplification of the marker DNA by standard selection 
methods results in co-amplification of the desired protein coding sequences in the cells. 

The host cell can be a higher eukaryotic host cell, such as a mammalian cell, a 
lower eukaryotic host cell, such as a yeast cell, or the host cell can be a prokaryotic cell, 
5 such as a bacterial cell. Introduction of the recombinant construct into the host cell can 
be effected by calcium phosphate transection, DEAE, dextran mediated transfection, or 
electroporation (Davis, L. et aL, Basic Methods in Molecular Biology (1986)). The host 
cells containing one of the polynucleotides of the invention, can be used in conventional 
manners to produce the gene product encoded by the isolated fragment (in the case of an 

10 ORF) or can be used to produce a heterologous protein under the control of the EMF. 

Any host/vector system can be used to express one or more of the ORFs of the 
present invention. These include, but are not limited to, eukaryotic hosts such as HeLa 
cells, Cv-1 cell, COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as E. 
coli and B. subtilis. The most preferred cells are those which do not normally express the 

1 5 particular polypeptide or protein or which expresses the polypeptide or protein at low 
natural level. Mature proteins can be expressed in mammalian cells, yeast, bacteria, or 
other cells under the control of appropriate promoters. Cell-free translation systems can 
also be employed to produce such proteins using RNAs derived from the DNA constructs 
of the present invention. Appropriate cloning and expression vectors for use with 

20 prokaryotic and eukaryotic hosts are described by Sambrook, et aL, in Molecular 

Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, New York (1989), 
the disclosure of which is hereby incorporated by reference. 

Various mammalian cell culture systems can also be employed to express 
recombinant protein. Examples of mammalian expression systems include the COS-7 

25 lines of monkey kidney fibroblasts, described by Gluzman, Cell 23:175 (1981). Other 
cell lines capable of expressing a compatible vector are, for example, the C127, monkey 
COS cells, Chinese Hamster Ovary (CHO) cells, human kidney 293 cells, human 
epidermal A431 cells, human Colo205 cells, 3T3 cells, CV-1 cells, other transformed 
primate cell lines, normal diploid cells, cell strains derived from in vitro culture of 

30 primary tissue, primary explants, HeLa cells, mouse L cells, BHK, HL-60, U937, HaK or 
Jurkat cells. Mammalian expression vectors will comprise an origin of replication, a 
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suitable promoter and also any necessary ribosome binding sites, polyadenylation site, 
splice donor and acceptor sites, transcriptional termination sequences, and 5 r flanking 
nontranscribed sequences. DNA sequences derived from the SV40 viral genome, for 
example, SV40 origin, early promoter, enhancer, splice, and polyadenylation sites may be 
5 used to provide the required nontranscribed genetic elements. Recombinant polypeptides 
and proteins produced in bacterial culture are usually isolated by initial extraction from 
cell pellets, followed by one or more salting-out, aqueous ion exchange or size exclusion 
chromatography steps. Protein refolding steps can be used, as necessary in completing 
configuration of the mature protein. Finally, high performance liquid chromatography 

10 (HPLC) can be employed for final purification steps. Microbial cells employed in 

expression of proteins can be disrupted by any convenient method, including freeze-thaw 
cycling, sonication, mechanical disruption, or use of cell lysing agents. 

Alternatively, it may be possible to produce the protein in lower eukaryotes such 
as yeast or insects or in prokaryotes such as bacteria. Potentially suitable yeast strains 

1 5 include Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces strains, 
Candida, or any yeast strain capable of expressing heterologous proteins. Potentially 
suitable bacterial strains include Escherichia coli, Bacillus subtilis, Salmonella 
typhimurium, or any bacterial strain capable of expressing heterologous proteins. If the 
protein is made in yeast or bacteria, it may be necessary to modify the protein produced 

20 therein, for example by phosphorylation or glycosylation of the appropriate sites, in ordeir 
to obtain the functional protein. Such covalent attachments may be accomplished using 
known chemical or enzymatic methods. 

In another embodiment of the present invention, cells and tissues may be 
engineered to express an endogenous gene comprising the polynucleotides of the 

25 invention under the control of inducible regulatory elements, in which case the regulatory 
sequences of the endogenous gene may be replaced by homologous recombination. As 
described herein, gene targeting can be used to replace a gene's existing regulatory region 
with a regulatory sequence isolated from a different gene or a novel regulatory sequence 
synthesized by genetic engineering methods. Such regulatory sequences may be 

30 comprised of promoters, enhancers, scaffold-attachment regions, negative regulatory 

elements, transcriptional initiation sites, regulatory protein binding sites or combinations 
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of said sequences. Alternatively, sequences which affect the structure or stability of the 
RNA or protein produced may be replaced, removed, added, or otherwise modified by 
targeting. These sequence include polyadenylation signals, mRNA stability elements, 
splice sites, leader sequences for enhancing or modifying transport or secretion properties 
5 of the protein, or other sequences which alter or improve the function or stability of 
protein or RNA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing 
the gene under the control of the new regulatory sequence, e.g., inserting a new promoter 
or enhancer or both upstream of a gene. Alternatively, the targeting event may be a 
1 0 simple deletion of a regulatory element, such as the deletion of a tissue-specific negative 
regulatory element. Alternatively, the targeting event may replace an existing element; 
for example, a tissue-specific enhancer can be replaced by an enhancer that has broader 
or different cell-type specificity than the naturally occurring elements. Here, the 
naturally occurring sequences are deleted and new sequences are added. In all cases, the 
1 5 identification of the targeting event may be facilitated by the use of one or more 

selectable marker genes that are contiguous with the targeting DNA, allowing for the 
selection of cells in which the exogenous DNA has integrated into the host cell genome. 
The identification of the targeting event may also be facilitated by the use of one or more 
marker genes exhibiting the property of negative selection, such that the negatively 
20 selectable marker is linked to the exogenous DNA, but configured such that the 
negatively selectable marker flanks the targeting sequence, and such that a correct 
homologous recombination event with sequences in the host cell genome does not result 
in the stable integration of the negatively selectable marker. Markers useful for this 
purpose include the Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial 
25 xanthine-guanine phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance 
with this aspect of the invention are more particularly described in U.S. Patent No. 
5,272,071 to Chappel; U.S. Patent No. 5,578,461 to Sherwin et ah; International 
Application No. PCT/US92/09627 (WO93/09222) by Selden et at.; and International 
30 Application No. PCT/US90/06436 (WO91/06667) by Skoultchi et al., each of which is 
incorporated by reference herein in its entirety. 
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4.6 POLYPEPTIDES OF THE INVENTION 

The isolated polypeptides of the invention include, but are not limited to, a 
polypeptide comprising: the amino acid sequences set forth as any one of SEQ ID 
NO:740-1478 or an amino acid sequence encoded by any one of the nucleotide sequences 
SEQ ID NO: 1 -739 or the corresponding full length or mature protein. Polypeptides of the 
invention also include polypeptides preferably with biological or immunological activity 
that are encoded by: (a) a polynucleotide having any one of the nucleotide sequences set 
forth in SEQ ID NO:l-739 or (b) polynucleotides encoding any one of the amino acid 
sequences set forth as SEQ ID NO:740-1478 or (c) polynucleotides that hybridize to the 
complement of the polynucleotides of either (a) or (b) under stringent hybridization 
conditions. The invention ; also provides biologically active or immunologically active 
variants of any of the amino acid sequences set forth as SEQ ID NO:740-1478 or the 
corresponding full length or mature protein; and "substantial equivalents" thereof (e.g., 
with at least about 65%, at least about 70%, at least about 75%, at least about 80%, at 
least about 85%, at least about 90%, typically at least about 95%, more typically at least 
about 98%, or most typically at least about 99% amino acid identity) that retain 
biological activity. Polypeptides encoded by allelic variants may have a similar, 
increased, or decreased activity compared to polypeptides comprising SEQ ID NO:740- 
1478. 

Fragments of the proteins of the present invention which are capable of exhibiting 
biological activity are also encompassed by the present invention. Fragments of the 
protein may be in linear form or they may be cyclized using known methods, for 
example, as described in H. U. Saragovi, et al., Bio/Technology 10, 773-778 (1992) and 
in R. S. McDowell, et al., J. Amer. Chem. Soc. 1 14, 9245-9253 (1992), both of which are 
incorporated herein by reference. Such fragments may be fused to carrier molecules such 
as immunoglobulins for many purposes, including increasing the valency of protein 
binding sites. 

The present invention also provides both full-length and mature forms (for 
example, without a signal sequence or precursor sequence) of the disclosed proteins. The 
protein coding sequence is identified in the sequence listing by translation of the 
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disclosed nucleotide sequences. The mature form of such protein may be obtained by 
expression of a full-length polynucleotide in a suitable mammalian cell or other host cell. 
The sequence of the mature form of the protein is also determinable from the amino acid 
sequence of the full-length form. Where proteins of the present invention are membrane 
5 bound, soluble forms of the proteins are also provided. In such forms, part or all of the 
regions causing the proteins to be membrane bound are deleted so that the proteins are 
fully secreted from the cell in which they are expressed. 

Protein compositions of the present invention may further comprise an acceptable 
carrier, such as a hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

1 0 The present invention further provides isolated polypeptides encoded by the 

nucleic acid fragments of the present invention or by degenerate variants of the nucleic 
acid fragments of the present invention. By "degenerate variant" is intended nucleotide 
fragments which differ from a nucleic acid fragment of the present invention (e.g., an 
ORF) by nucleotide sequence but, due to the degeneracy of the genetic code, encode an 

15 identical polypeptide sequence. Preferred nucleic acid fragments of the present invention 
are the ORFs that encode proteins. 

A variety of methodologies known in the art can be utilized to obtain any one of 
the isolated polypeptides or proteins of the present invention. At the simplest level, the 
amino acid sequence can be synthesized using commercially available peptide 

20 synthesizers. The synthetically-constructed protein sequences, by virtue of sharing 
primary, secondary or tertiary structural and/or conformational characteristics with 
proteins may possess biological properties in common therewith, including protein 
activity. This technique is particularly useful in producing small peptides and fragments 
of larger polypeptides. Fragments are useful, for example, in generating antibodies 

25 against the native polypeptide. Thus, they may be employed as biologically active or 
immunological substitutes for natural, purified proteins in screening of therapeutic 
compounds and in immunological processes for the development of antibodies. 

The polypeptides and proteins of the present invention can alternatively be 
purified from cells which have been altered to express the desired polypeptide or protein. 

30 As used herein, a cell is said to be altered to express a desired polypeptide or protein 

when the cell, through genetic manipulation, is made to produce a polypeptide or protein 
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which it normally does not produce or which the cell normally produces at a lower level. 
One skilled in the art can readily adapt procedures for introducing and expressing- either 
recombinant or synthetic sequences into eukaryotic or prokaryotic cells in order to 
generate a cell which produces one of the polypeptides or proteins of the present 
5 invention. 

The invention also relates to methods for producing a polypeptide comprising 
growing a culture of host cells of the invention in a suitable culture medium, and 
purifying the protein from the cells or the culture in which the cells are grown. For 
example, the methods of the invention include a process for producing a polypeptide in 

10 which a host cell containing a suitable expression vector that includes a polynucleotide of 
the invention is cultured under conditions that allow expression of the encoded 
polypeptide. The polypeptide can be recovered from the culture, conveniently from the 
culture medium, or from a lysate prepared from the host cells and further purified. 
Preferred embodiments include those in which the protein produced by such process is a 

1 5 full length or mature form of the protein. 

In an alternative method, the polypeptide or protein is purified from bacterial 
cells which naturally produce the polypeptide or protein. One skilled in the art can 
readily follow known methods for isolating polypeptides and proteins in order to obtain 
one of the isolated polypeptides or proteins of the present invention. These include, but 

20 are not limited to, immunochromatography, HPLC, size-exclusion chromatography, 

ion-exchange chromatography, and immuno-affinity chromatography. See, e.g., Scopes, 
Protein Purification: Principles and Practice , Springer- Verlag (1994); Sambrook, et ah, 
in Molecular Cloning: A Laboratory Manual^ Ausubel et al., Current Protocols in 
Molecular Biology. Polypeptide fragments that retain biological/immunological activity 

25 include fragments comprising greater than about 100 amino acids, or greater than about 
200 amino acids, and fragments that encode specific protein domains. 

The purified polypeptides can be used in in vitro binding assays which are well 
known in the art to identify molecules which bind to the polypeptides. These molecules 
include but are not limited to, for e.g., small molecules, molecules from combinatorial 

30 libraries, antibodies or other proteins. The molecules identified in the binding assay are 
then tested for antagonist or agonist activity in in vivo tissue culture or animal models 
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that are well known in the art. In brief, the molecules are titrated into a plurality of cell 
cultures or animals and then tested for either cell/animal death or prolonged survival of 
the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the 
5 peptides may be complexed with toxins, e.g., ricin or cholera, or with other compounds 
that are toxic to cells. The toxin-binding molecule complex is then targeted to a tumor or 
other cell by the specificity of the binding molecule for SEQ ID NO:740-1478. 

The protein of the invention may also be expressed as a product of transgenic 
animals, e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which 
1 0 are characterized by somatic or germ cells containing a nucleotide sequence encoding the 
protein. 

The proteins provided herein also include proteins characterized by amino acid 
sequences similar to those of purified proteins but into which modification are naturally 
provided or deliberately engineered. For example, modifications, in the peptide or DNA 

15 sequence, can be made by those skilled in the art using known techniques. Modifications 
of interest in the protein sequences may include the alteration, substitution, replacement, 
insertion or deletion of a selected amino acid residue in the coding sequence. For 
example, one or more of the cysteine residues may be deleted or replaced with another 
amino acid to alter the conformation of the molecule. Techniques for such alteration, 

20 substitution, replacement, insertion or deletion are well known to those skilled in the art 
(see, e.g., U.S. Pat. No. 4,518,584). Preferably, such alteration, substitution, replacement, 
insertion or deletion retains the desired activity of the protein. Regions of the protein that 
are important for the protein function can be determined by various methods known in 
the art including the alanine-scanning method which involved systematic substitution of 

25 single or strings of amino acids with alanine, followed by testing the resulting 

alanine-containing variant for biological activity. This type of analysis determines the 
importance of the substituted amino acid(s) in biological activity. Regions of the protein 
that are important for protein function may be determined by the eMATRIX program. 
Other fragments and derivatives of the sequences of proteins which would be 

30 expected to retain protein activity in whole or in part and are useful for screening or other 
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immunological methodologies may also be easily made by those skilled in the art given 
the disclosures herein. Such modifications are encompassed by the present invention. 

The protein may also be produced by operably linking the isolated polynucleotide 
of the invention to suitable control sequences in one or more insect expression vectors, 
5 and employing an insect expression system. Materials and methods for 

baculovirus/insect cell expression systems are commercially available in kit form from, 
e.g., Invitrogen, San Diego, Calif., U.S.A. (the MaxBat™ kit), and such methods are well 
known in the art, as described in Summers and Smith, Texas Agricultural Experiment 
Station Bulletin No. 1555 (1987), incorporated herein by reference. As used herein, an 
10 insect cell capable of expressing a polynucleotide of the present invention is 
"transformed." 

The protein of the invention may be prepared by culturing transformed host cells 
under culture conditions suitable to express the recombinant protein. The resulting 
expressed protein may then be purified from such culture (i.e., from culture medium or 

15 cell extracts) using known purification processes, such as gel filtration and ion exchange 
chromatography. The purification of the protein may also include an affinity column 
containing- agents which will bind to the protein; one or more column steps over such 
affinity resins as concanavalin A-agarose, heparin-toyopearl™ or Cibacrom blue 3GA 
Sepharose™; one or more steps involving hydrophobic interaction chromatography using 

20 such resins as phenyl ether, butyl ether, or propyl ether; or immunoaffinity 
chromatography. 

Alternatively, the protein of the invention may also be expressed in a form which 
will facilitate purification. For example, it may be expressed as a fusion protein, such as 
those of maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin 

25 (TRX), or as a His tag. Kits for expression and purification of such fusion proteins are 
commercially available from New England BioLab (Beverly, Mass.), Pharmacia 
(Piscataway, NJ.) and Invitrogen, respectively. The protein can also be tagged with an 
epitope and subsequently purified by using a specific antibody directed to such epitope. 
One such epitope ("FLAG®") is commercially available from Kodak (New Haven, 

30 Conn.). 
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Finally, one or more reverse-phase high performance liquid chromatography (RP- 
HPLC) steps employing hydrophobic RP-HPLC media, e.g., silica gel having pendant 
methyl or other aliphatic groups, can be employed to further purify the protein. Some or 
all of the foregoing purification steps, in various combinations, can also be employed to 
5 provide a substantially homogeneous isolated recombinant protein. The protein thus 
purified is substantially free of other mammalian proteins and is defined in accordance 
with the present invention as an "isolated protein." 

The polypeptides of the invention include analogs (variants). This embraces 
fragments, as well as peptides in which one or more amino acids has been deleted, 

10 inserted, or substituted. Also, analogs of the polypeptides of the invention embrace 

fusions of the polypeptides or modifications of the polypeptides of the invention, wherein 
the polypeptide or analog is fused to another moiety or moieties, e.g., targeting moiety or 
another therapeutic agent. Such analogs may exhibit improved properties such as activity 
and/or stability. Examples of moieties which may be fused to the polypeptide or an 

1 5 analog include, for example, targeting moieties which provide for the delivery of 

polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, antibodies to immune 
cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well as receptor 
and ligands expressed on pancreatic or immune cells. Other moieties which may be 
fused to the polypeptide include therapeutic agents which are used for treatment, for 

20 example, immunosuppressive drugs such as cyclosporin, SK506, azathioprine, CD3 
antibodies and steroids. Also, polypeptides may be fused to immune modulators, and 
other cytokines such as alpha or beta interferon. 



4.6.1 DETERMINING POLYPEPTIDE AND POLYNUCLEOTIDE 
25 IDENTITY AND SIMILARITY 

Preferred identity and/or similarity are designed to give the largest match 
between the sequences tested. Methods to determine identity and similarity are codified 
in computer programs including, but are not limited to, the GCG program package, 
including GAP (Devereux, J., et al., Nucleic Acids Research 12(1):387 (1984); Genetics 
30 Computer Group, University of Wisconsin, Madison, WI), BLASTP, BLASTN, 

BLASTX, FASTA (Altschul, S.F. et al., J. Molec. Biol. 215:403-410 (1990), PSI-BLAST 
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(Altschul S.F. et al., Nucleic Acids Res. vol. 25, pp. 3389-3402, herein incorporated by 
reference), eMatrix software (Wu et al., J. Comp. Biol, Vol. 6, pp. 219-235 (1999), 
herein incorporated by reference), eMotif software (Nevill-Manning et al, ISMB-97, Vol. 
4, pp. 202-209, herein incorporated by reference), pFam software (Sonnhammer et al., 
5 Nucleic Acids Res., Vol. 26(1), pp. 320-322 (1998), herein incorporated by reference) 
and the Kyte-Doolittle hydrophobocity prediction algorithm (J. Mol Biol, 157, pp. 105-31 
(1982), incorporated herein by reference). The BLAST programs are publicly available 
from the National Center for Biotechnology Information (NCBI) and other sources 
(BLAST Manual, Altschul, S., et al. NCB NLM NIH Bethesda, MD 20894; Altschul, S., 
10 etal., J. Mol. Biol. 215:403-410 (1990). 

4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a 

"chimeric protein" or "fusion protein" comprises a polypeptide of the invention 
operatively linked to another polypeptide. Within a fusion protein the polypeptide 

15 according to the invention can correspond to all or a portion of a protein according to the 
invention. In one embodiment, a fusion protein comprises at least one biologically active 
portion of a protein according to the invention. In another embodiment, a fusion protein 
comprises at least two biologically active portions of a protein according to the 
invention. Within the fusion protein, the term "operatively linked" is intended to indicate 

20 that the polypeptide according to the invention and the other polypeptide are fused 

in-frame to each other. The polypeptide can be fused to the N-terminus or C-terminus. 

For example, in one embodiment a fusion protein comprises a polypeptide 
according to the invention operably linked to the extracellular domain of a second 
protein. 

25 In another embodiment, the fusion protein is a GST-fusion protein in which the 

polypeptide sequences of the invention are fused to the C-terminus of the GST (i.e., 

glutathione S-transferase) sequences. 

In another embodiment, the fusion protein is an immunoglobulin fusion protein in 

which the polypeptide sequences according to the invention comprises one or more 
30 domains are fused to sequences derived from a member of the immunoglobulin protein 

family. The immunoglobulin fusion proteins of the invention can be incorporated into 
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pharmaceutical compositions and administered to a subject to inhibit an interaction 
between a ligand and a protein of the invention on the surface of a cell, to thereby 
suppress signal transduction in vivo. The immunoglobulin fusion proteins can be used to 
affect the bioavailability of a cognate ligand. Inhibition of the ligand/protein interaction 
may be useful therapeutically for both the treatment of proliferative and differentiative 
disorders, e.g., cancer as well as modulating {e.g., promoting or inhibiting) cell survival. 
Moreover, the immunoglobulin fusion proteins of the invention can be used as 
immunogens to produce antibodies in a subject, to purify ligands, and in screening assays 
to identify molecules that inhibit the interaction of a polypeptide of the invention with a 
ligand. 

A chimeric or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 
techniques, e.g., by employing blunt-ended or stagger-ended termini for ligation, 
restriction enzyme digestion to provide for appropriate termini, filling-in of cohesive ends 
as appropriate, alkaline phosphatase treatment to avoid undesirable joining, and 
enzymatic ligation. In another embodiment, the fusion gene can be synthesized by 
conventional techniques including automated DNA synthesizers. Alternatively, PCR 
amplification of gene fragments can be carried out using anchor primers that give rise to 
complementary overhangs between two consecutive gene fragments that can 
subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
example, Ausubel et al. (eds.) Current Protocols in Molecular Biology, John 
Wiley & Sons, 1992). Moreover, many expression vectors are commercially available 
that already encode a fusion moiety (e.g., a GST polypeptide). A nucleic acid encoding 
a polypeptide of the invention can be cloned into such an expression vector such that the 
fusion moiety is linked in-frame to the protein of the invention. 

4.8 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of 
normal function of the encoded protein. The invention thus provides gene therapy to 
restore normal activity of the polypeptides of the invention; or to treat disease states 
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involving polypeptides of the invention. Delivery of a functional gene encoding 
polypeptides of the invention to appropriate cells is effected ex vivo, in situ, or in vivo by 
use of vectors, and more particularly viral vectors (e.g., adenovirus, adeno-associated 
virus, or a retrovirus), or ex vivo by use of physical DNA transfer methods (e.g., 
5 liposomes or chemical treatments). See, for example, Anderson, Nature, supplement to 
vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of gene therapy technology 
see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific American: 68-84 
(1990); and Miller, Nature, 357: 455-460 (1992). Introduction of any one of the 
nucleotides of the present invention or a gene encoding the polypeptides of the present 

10 invention can also be accomplished with extrachromosomal substrates (transient 

expression) or artificial chromosomes (stable expression). Cells may also be cultured ex 
vivo in the presence of proteins of the present invention in order to proliferate or to 
produce a desired effect on or activity in such cells. Treated cells can then be introduced 
in vivo for therapeutic purposes. Alternatively, it is contemplated that in other human 

1 5 disease states, preventing the expression of or inhibiting the activity of polypeptides of 
the invention will be useful in treating the disease states. It is contemplated that antisense 
therapy or gene therapy could be applied to negatively regulate the expression of 
polypeptides of the invention. 

Other methods inhibiting expression of a protein include the introduction of 

20 antisense molecules to the nucleic acids of the present invention, their complements, or their 
translated RNA sequences, by methods known in the art. Further, the polypeptides of the 
present invention can be inhibited by using targeted deletion methods, or the insertion of a 
negative regulatory element such as a silencer, which is tissue specific. 

The present invention still further provides cells genetically engineered in vivo to 

25 express the polynucleotides of the invention, wherein such polynucleotides are in operative 
association with a regulatory sequence heterologous to the host cell which drives expression 
of the polynucleotides in the cell. These methods can be used to increase or decrease the 
expression of the polynucleotides of the present invention. 

Knowledge of DNA sequences provided by the invention allows for modification of 

30 cells to permit, increase, or decrease, expression of endogenous polypeptide. Cells can be 
modified (e.g., by homologous recombination) to provide increased polypeptide expression 
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by replacing, in whole or in part, the naturally occurring promoter with all or part of a 
heterologous promoter so that the cells express the protein at higher levels. The heterologous 
promoter is inserted in such a manner that it is operatively linked to the desired protein 
encoding sequences. See, for example, PCT International Publication No. WO 94/12650, 

5 PCT International Publication No. WO 92/20808, and PCT International Publication No. 
WO 91/09955. It is also contemplated that, in addition to heterologous promoter DNA, 
amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which encodes 
carbamyl phosphate synthase, aspartate transcarbamylase,and dihydroorotase) and/or intron 
DNA may be inserted along with the heterologous promoter DNA. If linked to the desired 

1 0 protein coding sequence, amplification of the marker DNA by standard selection methods 
results in co-amplification of the desired protein coding sequences in the cells. 

In another embodiment of the present invention, cells and tissues may be engineered 
to express an endogenous gene comprising the polynucleotides of the invention under the 
control of inducible regulatory elements, in which case the regulatory sequences of the 

1 5 endogenous gene may be replaced by homologous recombination. As described herein, 
gene targeting can be used to replace a gene's existing regulatory region with a regulatory 
sequence isolated from a different gene or a novel regulatory sequence synthesized by 
genetic engineering methods. Such regulatory sequences may be comprised of promoters, 
enhancers, scaffold-attachment regions, negative regulatory elements, transcriptional 

20 initiation sites, regulatory protein binding sites or combinations of said sequences. 
Alternatively, sequences which affect the structure or stability of the RNA or protein 
produced may be replaced, removed, added, or otherwise modified by targeting. These 
sequences include polyadenylation signals, mRNA stability elements, splice sites, leader 
sequences for enhancing or modifying transport or secretion properties of the protein, or 

25 other sequences which alter or improve the function or stability of protein or RNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the 
gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 
enhancer or both upstream of a gene. Alternatively, the targeting event may be a simple 
30 deletion of a regulatory element, such as the deletion of a tissue-specific negative regulatory 
element. Alternatively, the targeting event may replace an existing element; for example, a 
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tissue-specific enhancer can be replaced by an enhancer that has broader or different 
cell-type specificity than the naturally occurring elements. Here, the naturally occurring 
sequences are deleted and new sequences are added. In all cases, the identification of the 
targeting event may be facilitated by the use of one or more selectable marker genes that are 
contiguous with the targeting DNA, allowing for the selection of cells in which the 
exogenous DNA has integrated into the cell genome. The identification of the targeting 
event may also be facilitated by the use of one or more marker genes exhibiting the property 
of negative selection, such that the negatively selectable marker is linked to the exogenous 
DNA, but configured such that the negatively selectable marker flanks the targeting 
sequence, and such that a correct homologous recombination event with sequences in the 
host cell genome does not result in the stable integration of the negatively selectable marker. 
Markers useful for this purpose include the Herpes Simplex Virus thymidine kinase (TK) 
gene or the bacterial xanthine-guanine phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance 
with this aspect of the invention are more particularly described in U.S. Patent No. 
5,272,071 to Chappel; U.S. Patent No. 5,578,461 to Sherwin et aL; International Application 
No. PCT/US92/09627 (WO93/09222) by Selden et aL; and International Application No. 
PCT/US90/06436(WO91/06667) by Skoultchi et aL, each of which is incorporated by 
reference herein in its entirety. 

4.9 TRANSGENIC ANIMALS 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed 
or inactivated in the germ line of animals using homologous recombination [Capecchi, 
Science 244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the 
regulatory control of exogenous or endogenous promoter elements, are known as 
transgenic animals. Animals in which an endogenous gene has been inactivated by 
homologous recombination are referred to as "knockout" animals. Knockout animals, 
preferably non-human mammals, can be prepared as described in U.S. Patent No. 
5,557,032, incorporated herein by reference. Transgenic animals are useful to determine 
the roles polypeptides of the invention play in biological processes, and preferably in 
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disease states. Transgenic animals are useful as model systems to identify compounds 
that modulate lipid metabolism. Transgenic animals, preferably non-human mammals, 
are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28122, incorporated herein by reference. 
5 Transgenic animals can be prepared wherein all or part of a promoter of the 

polynucleotides of the invention is either activated or inactivated to alter the level of 
expression of the polypeptides of the invention. Inactivation can be carried out using 
homologous recombination methods described above. Activation can be achieved by 
supplementing or even replacing the homologous promoter to provide for increased 
10 protein expression. The homologous promoter can be supplemented by insertion of one 
or more heterologous enhancer elements known to confer promoter activation in a 
particular tissue. 

The polynucleotides of the present invention also make possible the development, 
through, e.g., homologous recombination or knock out strategies, of animals that fail to 

15 express polypeptides of the invention or that express a variant polypeptide. Such animals 
are useful as models for studying the in vivo activities of polypeptide as well as for 
studying modulators of the polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed 

20 or inactivated in the germ line of animals using homologous recombination [Capecchi, 
Science 244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the 
regulatory control of exogenous or endogenous promoter elements, are known as 
transgenic animals. Animals in which an endogenous gene has been inactivated by 
homologous recombination are referred to as "knockout" animals. Knockout animals, 

25 preferably non-human mammals, can be prepared as described in U.S. Patent No. 

5,557,032, incorporated herein by reference. Transgenic animals are useful to determine 
the roles polypeptides of the invention play in biological processes, and preferably in 
disease states. Transgenic animals are useful as model systems to identify compounds 
that modulate lipid metabolism. Transgenic animals, preferably non-human mammals, 

30 are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28122, incorporated herein by reference. 
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Transgenic animals can be prepared wherein all or part of the polynucleotides of 
• the invention promoter is either activated or inactivated to alter the level of expression of 
the polypeptides of the invention. Inactivation can be carried out using homologous 
recombination methods described above. Activation can be achieved by supplementing or 
5 even replacing the homologous promoter to provide for increased protein expression. The 
homologous promoter can be supplemented by insertion of one or more heterologous 
enhancer elements known to confer promoter activation in a particular tissue. 

4.10 USES AND BIOLOGICAL ACTIVITY 

10 The polynucleotides and proteins of the present invention are expected to exhibit 

one or more of the uses or biological activities (including those associated with assays 
cited herein) identified herein. Uses or activities described for proteins of the present 
invention may be provided by administration or use of such proteins or of 
polynucleotides encoding such proteins (such as, for example, in gene therapies or 

15 vectors suitable for introduction of DN A). The mechanism underlying the particular 
condition or pathology will dictate whether the polypeptides of the invention, the 
polynucleotides of the invention or modulators (activators or inhibitors) thereof would be 
beneficial to the subject in need of treatment. Thus, "therapeutic compositions of the 
invention" include compositions comprising isolated polynucleotides (including 

20 recombinant DNA molecules, cloned genes and degenerate variants thereof) or 
polypeptides of the invention (including full length protein, mature protein and 
truncations or domains thereof), or compounds and other substances that modulate the 
overall activity of the target gene products, either at the level of target gene/protein 
expression or target protein activity. Such modulators include polypeptides, analogs, 

25 (variants), including fragments and fusion proteins, antibodies and other binding proteins; 
chemical compounds that directly or indirectly activate or inhibit the polypeptides of the 
invention (identified, e.g., via drug screening assays as described herein); antisense 
polynucleotides and polynucleotides suitable for triple helix formation; and in particular 
antibodies or other binding partners that specifically recognize one or more epitopes of 

30 the polypeptides of the invention. 
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The polypeptides of the present invention may likewise be involved in cellular 
activation or in one of the other physiological pathways described herein. 

4.10.1 RESEARCH USES AND UTILITIES 

5 The polynucleotides provided by the present invention can be used by the 

research community for various purposes. The polynucleotides can be used to express 
recombinant protein for analysis, characterization or therapeutic use; as markers for 
tissues in which the corresponding protein is preferentially expressed (either 
constitutively or at a particular stage of tissue differentiation or development or in disease 

1 0 states); as molecular weight markers on gels; as chromosome markers or tags (when 
labeled) to identify chromosomes or to map related gene positions; to compare with 
endogenous DNA sequences in patients to identify potential genetic disorders; as probes 
to hybridize and thus discover novel, related DNA sequences; as a source of information 
to derive PCR primers for genetic fingerprinting; as a probe to "subtract-out" known 

1 5 sequences in the process of discovering other novel polynucleotides; for selecting and 
making oligomers for attachment to a "gene chip" or other support, including for 
examination of expression patterns; to raise anti-protein antibodies using DNA 
immunization techniques; and as an antigen to raise anti-DNA antibodies or elicit another 
immune response. Where the polynucleotide encodes a protein which binds or 

20 potentially binds to another protein (such as, for example, in a receptor-ligand 

interaction), the polynucleotide can also be used in interaction trap assays (such as, for 
example, that described in Gyuris et al, Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occurs or to identify 
inhibitors of the binding interaction. 

25 The polypeptides provided by the present invention can similarly be used in 

assays to determine biological activity, including in a panel of multiple proteins for 
high-throughput screening; to raise antibodies or to elicit another immune response; as a 
reagent (including the labeled reagent) in assays designed to quantitatively determine 
levels of the protein (or its receptor) in biological fluids; as markers for tissues in which 

30 the corresponding polypeptide is preferentially expressed (either constitutively or at a 
particular stage of tissue differentiation or development or in a disease state); and, of 
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course, to isolate correlative receptors or ligands. Proteins involved in these binding 
interactions can also be used to screen for peptide or small molecule inhibitors or ago: 
of the binding interaction. 

Any or all of these research utilities are capable of being developed into reager 
grade or kit format for commercialization as research products. 

Methods for performing the uses listed above are well known to those skilled ii 
the art. References disclosing such methods include without limitation "Molecular 
Cloning: A Laboratory Manual", 2d ed., Cold Spring Harbor Laboratory Press, 
Sambrook, J., E. F. Fritsch and T. Maniatis eds., 1989, and "Methods in Enzymology: 
Guide to Molecular Cloning Techniques", Academic Press, Berger, S. L. and A. R. 
Kimmel eds., 1987. 

4.10.2 NUTRITJONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as 
nutritional sources or supplements. Such uses include without limitation use as a protein or 
amino acid supplement, use as a carbon source, use as a nitrogen source and use as a source 
of carbohydrate. In such cases the polypeptide or polynucleotide of the invention can be 
added to the feed of a particular organism or can be administered as a separate solid or liquid 
preparation, such as in the form of powder, pills, solutions, suspensions or capsules. In the 
case of microorganisms,the polypeptide or polynucleotide of the invention can be added to 
the medium in or on which the microorganism is cultured. 

4.103 CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

A polypeptide of the present invention may exhibit activity relating to cytokine, 
cell proliferation (either inducing or inhibiting) or cell differentiation (either inducing or 
inhibiting) activity or may induce production of other cytokines in certain cell 
populations. A polynucleotide of the invention can encode a polypeptide exhibiting such 
attributes. Many protein factors discovered to date, including all known cytokines, have 
exhibited activity in one or more factor-dependent cell proliferation assays, and hence the 
assays serve as a convenient confirmation of cytokine activity. The activity of therapeutic 
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compositions of the present invention is evidenced by any one of a number of routine 
factor dependent cell proliferation assays for cell lines including, without limitation, 32D, 
DA2, DA1G, T10, B9, B9/ll,BaF3, MC9/G, M+(preB M+), 2E8, RB5, DAI, 123, 
Tl 165, HT2, CTLL2, TF-1, Mo7e, CMK, HUVEC, and Caco. Therapeutic compositions 
5 of the invention can be used in the following: 

Assays for T-cell or thymocyte proliferation include without limitation those 
described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. 
H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 
Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 

10 Chapter 7, Immunologic studies in Humans); Takai et ah, J. Immunol. 137:3494-3500, 
1986; Bertagnolli et al, J. Immunol. 1>5: 1706-1712, 1990; Bertagnolli et al., Cellular 
Immunology 133:327-341, 1991; Bertagnolli, et al., I. Immunol. 149:3778-3783, 1992; 
Bowman etal., I. Immunol. 152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node 

15 cells or thymocytes include, without limitation, those described in: Polyclonal T cell 
stimulation, Kruisbeek, A. M. and Shevach, E. M. In Current Protocols in Immunology. 
J. E. e.a. Coligan eds. Vol 1 pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and 
Measurement of mouse and human interleukin-y, Schreiber, R. D. In Current Protocols in 
Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 

20 1994. 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic 
cells include, without limitation, those described in: Measurement of Human and Murine 
Interleukin 2 and Interleukin 4, Bottomly, K., Davis, L. S. and Lipsky, P. E. In Current 
Protocols in Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and 

25 Sons, Toronto. 1991; deVries etal., J. Exp. Med. 173:1205-1211, 1991; Moreau et al., 
Nature 336:690-692, 1988; Greenberger et al., Proc. NatL Acad. ScL U.S.A. 
80:2931-2938, 1983; Measurement of mouse and human interleukin 6-Nordan, R. In 
Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. John Wiley 

and Sons, Toronto. 1991; Smith et al., Proc. Natl. Aced. Sci. U.S.A. 83:1857-1861, 1986; 

30 Measurement of human Interleukin 1 1 -Bennett, F., Giannotti, J., Clark, S. C. and Turner, 
K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 6.15.1 John 
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Wiley and Sons, Toronto. 1991; Measurement of mouse and human Interleukin 
9~Ciarletta, A., Giannotti, J., Clark, S. C. and Turner, K. J. In Current Protocols in 
Immunology. J. E. Coligan eds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. 1991. 
Assays for T-cell clone responses to antigens (which will identify, among others, 
5 proteins that affect APC-T cell interactions as well as direct T-cell effects by measuring 
proliferation and cytokine production) include, without limitation, those described in: 
Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. 
Margulies, E. M. Shevach, W Strober, Pub. Greene Publishing Associates and 
Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function; Chapter 
10 6, Cytokines and their cellular receptors; Chapter 7, Immunologic studies in Humans); 
Weinberger et al., Proc. Natl. Acad. Sci. USA 77:6091-6095, 1980; Weinberger et al., 
Eur. J. Immun. 1 1:405-41 1, 1981; Takai et al., J. Immunol. 137:3494-3500, 1986; Takai 
et al., J. Immunol. 140:508-512, 1988. 

1 5 4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor 
activity and be involved in the proliferation, differentiation and survival of pluripotent 
and totipotent stem cells including primordial germ cells, embryonic stem cells, 
hematopoietic stem cells and/or germ line stem cells. Administration of the polypeptide 

20 of the invention to stem cells in vivo or ex vivo is expected to maintain and expand cell 
populations in a totipotential or pluripotential state which would be useful for re- 
engineering damaged or diseased tissues, transplantation, manufacture of bio- 
pharmaceuticals and the development of bio-sensors. The ability to produce large 
quantities of human cells has important working applications for the production of human 

25 proteins which currently must be obtained from non-human sources or donors, 
implantation of cells to treat diseases such as Parkinson's, Alzheimer's and other 
neurodegenerative diseases; tissues for grafting such as bone marrow, skin, cartilage, 
tendons, bone, muscle (including cardiac muscle), blood vessels, cornea, neural cells, 
gastrointestinal cells and others; and organs for transplantation such as kidney, liver, 

30 pancreas (including islet cells), heart and lung. 
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It is contemplated that multiple different exogenous growth factors and/or 
cytokines may be administered in combination with the polypeptide of the invention to 
achieve the desired effect, including any of the growth factors listed herein, other stem 
cell maintenance factors, and specifically including stem cell factor (SCF), leukemia 

5 inhibitory factor (LIF), Flt-3 ligand (Flt-3L), any of the interleukins, recombinant soluble 
IL-6 receptor fused to IL-6, macrophage inflammatory protein 1 -alpha (MIP-1 -alpha), G- 
CSF, GM-CSF, thrombopoietin (TPO), platelet factor 4 (PF-4), platelet-derived growth 
factor (PDGF), neural growth factors and basic fibroblast growth factor (bFGF). 
Since totipotent stem cells can give rise to virtually any mature cell type, 

1 0 expansion of these cells in culture will facilitate the production of large quantities of 

mature cells. Techniques for culturing stem cells are known in the art and administration 
of polypeptides of the invention, optionally with other growth factors and/or cytokines, is 
expected to enhance the survival and proliferation of the stem cell populations. This can 
be accomplished by direct administration of the polypeptide of the invention to the 

15 culture medium. Alternatively, stroma cells transfected with a polynucleotide that 
encodes for the polypeptide of the invention can be used as a feeder layer for the stem 
cell populations in culture or in vivo. Stromal support cells for feeder layers may include 
embryonic bone marrow fibroblasts, bone marrow stromal cells, fetal liver cells, or 
cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

20 Stem cells themselves can be transfected with a polynucleotide of the invention to 

induce autocrine expression of the polypeptide of the invention. This will allow for 
generation of undifferentiated totipotential/pluripotential stem cell lines that are useful as 
is or that can then be differentiated into the desired mature cell types. These stable cell 
lines can also serve as a source of undifferentiated totipotential/pluripotential jnRNA to 

25 create cDNA libraries and templates for polymerase chain reaction experiments. These 
studies would allow for the isolation and identification of differentially expressed genes 
in stem cell populations that regulate stem cell proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be useful in 
the treatment of many pathological conditions. For example, polypeptides of the present 

30 invention may be used to manipulate stem cells in culture to give rise to neuroepithelial 
cells that can be used to augment or replace cells damaged by illness, autoimmune 



50 



WO 01/53455 PCT/USOO/35017 

disease, accidental damage or genetic disorders. The polypeptide of the invention may be 
useful for inducing the proliferation of neural cells and for the regeneration of nerve and 
brain tissue, i.e. for the treatment of central and peripheral nervous system diseases and 
neuropathies, as well as mechanical and traumatic disorders which involve degeneration, 
5 death or trauma to neural cells or nerve tissue. In addition, the expanded stem cell 

populations can also be genetically altered for gene therapy purposes and to decrease host 
rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also 
be manipulated to achieve controlled differentiation of the stem cells into more 

10 differentiated cell types. A broadly applicable method of obtaining pure populations of a 
specific differentiated cell type from undifferentiated stem cell populations involves the 
use of a cell-type specific promoter driving a selectable marker. The selectable marker 
allows only cells of the desired type to survive. For example, stem cells can be induced 
to differentiate into cardiomyocytes (Wobus et al., Differentiation, 48: 173-182, (1991); 

15 Klug et al., J. Clin. Invest, 98(1): 216-224, (1 998)) or skeletal muscle ceils (Browder, L. 
W. In: Principles of Tissue Engineering eds. Lanza et al., Academic Press (1997)). 
Alternatively, directed differentiation of stem cells can be accomplished by culturing the 
stem cells in the presence of a differentiation factor such as retinoic acid and an 
antagonist of the polypeptide of the invention which would inhibit the effects of 

20 endogenous stem cell factor activity and allow differentiation to proceed. 

In vitro cultures of stem cells can be used to determine if the polypeptide of the 
invention exhibits stem cell growth factor activity. Stem cells are isolated from any one 
of various cell sources (including hematopoietic stem cells and embryonic stem cells) and 
cultured on a feeder layer, as described by Thompson et al. Proc. Natl. Acad. Sci, U.S.A., 

25 92: 7844-7848 (1995), in the presence of the polypeptide of the invention alone or in 

combination with other growth factors or cytokines. The ability of the polypeptide of the 
invention to induce stem cells proliferation is determined by colony formation on semi- 
solid support e.g. as described by Bernstein et al., Blood, 77: 2316-2321 (1991). 

30 4.10.5 HEMATOPOIESIS REGULATING ACTIVITY 
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A polypeptide of the present invention may be involved in regulation of 
hematopoiesis and, consequently, in the treatment of myeloid or lymphoid cell disorders. 
Even marginal biological activity in support of colony forming cells or of 
factor-dependent cell lines indicates involvement in regulating hematopoiesis, e.g. in 

5 supporting the growth and proliferation of erythroid progenitor cells alone or in 
combination with other cytokines, thereby indicating utility, for example, in treating 
various anemias or for use in conjunction with irradiation/chemotherapy to stimulate the 
production of erythroid precursors and/or erythroid cells; in supporting the growth and 
proliferation of myeloid cells such as granulocytes and monocytes/macrophages (i.e., 

1 0 traditional CSF activity) useful, for example, in conjunction with chemotherapy to 

prevent or treat consequent myelo-suppression; in supporting the growth and proliferation 
of megakaryocytes and consequently of platelets thereby allowing prevention or 
treatment of various platelet disorders such as thrombocytopenia, and generally for use in 
place of or complimentary to platelet transfusions; and/or in supporting the growth and 

1 5 proliferation of hematopoietic stem cells which are capable of maturing to any and all of 
the above-mentioned hematopoietic cells and therefore find therapeutic utility in various 
stem cell disorders (such as those usually treated with transplantation, including, without 
limitation, aplastic anemia and paroxysmal nocturnal hemoglobinuria), as well as in 
repopulating the stem cell compartment post irradiation/chemotherapy, either in-vivo or 

20 ex-vivo (i.e., in conjunction with bone marrow transplantation or with peripheral 
progenitor cell transplantation (homologous or heterologous)) as normal cells or 
genetically manipulated for gene therapy. 

Therapeutic compositions of the invention can be used in the following: 
Suitable assays for proliferation and differentiation of various hematopoietic lines 

25 are cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
proteins that influence embryonic differentiation hematopoiesis) include, without 
limitation, those described in: Johansson et al. Cellular Biology 15:141-151, 1995; Keller 
et al., Molecular and Cellular Biology 13:473-486, 1993; McClanahan et al., Blood 

30 81:2903-2915, 1993. 
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Assays for stem cell survival and differentiation (which will identify, among 
others, proteins that regulate lympho-hematopoiesis) include, without limitation, those 
described in: Methylcellulose colony forming assays, Freshney, M. G. In Culture of 
Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 265-268, Wiley-Liss, Inc., New 
York, N.Y. 1994; Hirayamaet al., Proc. Natl. Acad. Sci. USA 89:5907-5911, 1992; 
Primitive hematopoietic colony forming cells with high proliferative potential, McNiece, 
I. K. and Briddell, R. A. In Culture of Hematopoietic Cells. R. I. Freshney, et al. eds. Vol 
pp. 23-39, Wiley-Liss, Inc., New York, N.Y. 1994; Neben et al., Experimental 
Hematology 22:353-359, 1994; Cobblestone area forming cell assay, Ploemacher, R. E. 
In Culture of Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 1-21, Wiley-Liss, 
Inc., New York, N.Y. 1994; Long term bone marrow cultures in the presence of stromal 
ceils, Spooncer, E., Dexter, M. and Allen, T. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al. eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, N.Y. 1994; Long term 
culture initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al. eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, N.Y. 1994. 

4.10.6 TISSUE GROWTH ACTIVITY 

A polypeptide of the present invention also may be involved in bone, cartilage, 
tendon, ligament and/or nerve tissue growth or regeneration, as well as in wound healing 
and tissue repair and replacement, and in healing of burns, incisions and ulcers. 

A polypeptide of the present invention which induces cartilage and/or bone 
growth in circumstances where bone is not normally formed, has application in the 
healing of bone fractures and cartilage damage or defects in humans and other animals. 
Compositions of a polypeptide, antibody, binding partner, or other modulator of the 
invention may have prophylactic use in closed as well as open fracture reduction and also 
in the improved fixation of artificial joints. De novo bone formation induced by an 
osteogenic agent contributes to the repair of congenital, trauma induced, or oncologic 
resection induced craniofacial defects, and also is useful in cosmetic plastic surgery. 

A polypeptide of this invention may also be involved in attracting bone-forming 
cells, stimulating growth of bone-forming cells, or inducing differentiation of progenitors 
of bone-forming cells. Treatment of osteoporosis, osteoarthritis, bone degenerative 



53 



WO 01/53455 



PCT/USOO/35017 



disorders, or periodontal disease, such as through stimulation of bone and/or cartilage 
repair or by blocking inflammation or processes of tissue destruction (collagenase 
activity, osteoclast activity, etc.) mediated by inflammatory processes may also be 
possible using the composition of the invention. 

Another category of tissue regeneration activity that may involve the polypeptide 
of the present invention is tendon/ligament formation. Induction of tendon/ligament-like 
tissue or other tissue formation in circumstances where such tissue is not normally 
formed, has application in the healing of tendon or ligament tears, deformities and other 
tendon or ligament defects in humans and other animals. Such a preparation employing a 
tendon/ligament-like tissue inducing protein may have prophylactic use in preventing 
damage to tendon or ligament tissue, as well as use in the improved fixation of tendon or 
ligament to bone or other tissues, and in repairing defects to tendon or ligament tissue. 
De novo tendon/ligament-like tissue formation induced by a composition of the present 
invention contributes to the repair of congenital, trauma induced, or other tendon or 
ligament defects of other origin, and is also useful in cosmetic plastic surgery for 
attachment or repair of tendons or ligaments. The compositions of the present invention 
may provide environment to attract tendon- or ligament-forming cells, stimulate growth 
of tendon- or ligament-forming cells, induce differentiation pf progenitors of tendon- or 
ligament-forming cells, or induce growth of tendon/ligament cells or progenitors ex vivo 
for return in vivo to effect tissue repair. The compositions of the invention may also be 
useful in the treatment of tendinitis, carpal tunnel syndrome and other tendon or ligament 
defects. The compositions may also include an appropriate matrix and/or sequestering 
agent as a carrier as is well known in the art. 

The compositions of the present invention may also be useful for proliferation of 
neural cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechanical and 
traumatic disorders, which involve degeneration, death or trauma to neural cells or nerve 
tissue. More specifically, a composition may be used in the treatment of diseases of the 
peripheral nervous system, such as peripheral nerve injuries, peripheral neuropathy and 
localized neuropathies, and central nervous system diseases, such as Alzheimer's, 
Parkinson's disease, Huntington's disease, amyotrophic lateral sclerosis, and Shy-Drager 
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syndrome. Further conditions which may be treated in accordance with the present 
invention include mechanical and traumatic disorders, such as spinal cord disorders, head 
trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies resulting 
from chemotherapy or other medical therapies may also be treatable using a composition 
of the invention. 

Compositions of the invention may also be useful to promote better or faster 
closure of non-healing wounds, including without limitation pressure ulcers, ulcers 
associated with vascular insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or 
regeneration of other tissues, such as organs (including, for example, pancreas, liver, 
intestine, kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular 
(including vascular endothelium) tissue,or for promoting the growth of cells comprising 
such tissues. Part of the desired effects may be by inhibition or modulation of fibrotic 
scarring may allow normal tissue to regenerate. A polypeptide of the present invention 
may also exhibit angiogenic activity. 

A composition of the present invention may also be useful for gut protection or 
regeneration and treatment of lung or liver fibrosis, reperfusion injury in various tissues, 
and conditions resulting from systemic cytokine damage. 

A composition of the present invention may also be useful for promoting or 
inhibiting differentiation of tissues described above from precursor tissues or cells; or for 
inhibiting the growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following: 
Assays for tissue generation activity include, without limitation, those described 
in: International Patent Publication No. WO95/16035 (bone, cartilage, tendon); 
International Patent Publication No. WO95/05846 (nerve, neuronal); International Patent 
Publication No. WO91/07491 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in: 
Winter, Epidermal Wound Healing, pps. 71-112 (Maibach, H. I. and Rovee, D. T., eds.), 
Year Book Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. 
Invest. Dermatol 71:382-84 (1978). 
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4.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 

A polypeptide of the present invention may also exhibit immune stimulating or 
immune suppressing activity, including without limitation the activities for which assays 
are described herein. A polynucleotide of the invention can encode a polypeptide 
5 exhibiting such activities. A protein may be useful in the treatment of various immune 
deficiencies and disorders (including severe combined immunodeficiency (SCID)), e.g., 
in regulating (up or down) growth and proliferation of T and/or B lymphocytes, as well as 
effecting the cytolytic activity of NK cells and other cell populations. These immune 
deficiencies may be genetic or be caused by viral (e.g., HIV) as well as bacterial or 

10 fungal infections, or may result from autoimmune disorders. More specifically, infectious 
diseases causes by viral, bacterial, fungal or other infection may be treatable using a 
protein of the present invention, including infections by HIV, hepatitis viruses, herpes 
viruses, mycobacteria, Leishmania spp., malaria spp. and various fungal infections such 
as candidiasis. Of course, in this regard, proteins of the present invention may also be 

15 useful where a boost to the immune system generally may be desirable, i.e., in the 
treatment of cancer. 

Autoimmune disorders which may be treated using a protein of the present 
invention include, for example, connective tissue disease, multiple sclerosis, systemic 
lupus erythematosus, rheumatoid arthritis, autoimmune pulmonary inflammation, 

20 Guillain-Barre syndrome, autoimmune thyroiditis, insulin dependent diabetes mellitis, 
myasthenia gravis, graft- versus-host disease and autoimmune inflammatory eye disease. 
Such a protein (or antagonists thereof, including antibodies) of the present invention may 
also to be useful in the treatment of allergic reactions and conditions (e.g., anaphylaxis, 
serum sickness, drug reactions, food allergies, insect venom allergies, mastocytosis, 

25 allergic rhinitis, hypersensitivity pneumonitis, urticaria, angioedema, eczema, atopic 

dermatitis, allergic contact dermatitis, erythema multiforme, Stevens- Johnson syndrome, 
allergic conjunctivitis, atopic keratoconjunctivitis, venereal keratoconjunctivitis, giant 
papillary conjunctivitis and contact allergies), such as asthma (particularly allergic 
asthma) or other respiratory problems. Other conditions, in which immune suppression is 

30 desired (including, for example, organ transplantation), may also be treatable using a 
protein (or antagonists thereof) of the present invention. The therapeutic effects of the 
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polypeptides or antagonists thereof on allergic reactions can be evaluated by in vivo 
animals models such as the cumulative contact enhancement test (Lastbom et al., 
Toxicology 125: 59-66, 1998), skin prick test (Hoffmann et al., Allergy 54: 446-54, 
1 999), guinea pig skin sensitization test (Vohr et al.,' Arch. ToxocoL 73: 501-9), and 
5 murine local lymph node assay (Kimber et al., J. Toxicol. Environ. Health 53: 563-79). 

Using the proteins of the invention it may also be possible to modulate immune 
responses, in a number of ways. Down regulation may be in the form of inhibiting or 
blocking an immune response already in progress or may involve preventing the 
induction of an immune response. The functions of activated T cells may be inhibited by 

10 suppressing T cell responses or by inducing specific tolerance in T cells, or both. 
Immunosuppression of T cell responses is generally an active, non-antigen-specific, 
process which requires cpntinuous exposure of the T cells to the suppressive agent. 
Tolerance, which involves inducing non-responsiveness or anergy in T cells, is 
distinguishable from immunosuppression in that it is generally antigen-specific and 

1 5 persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the 
absence of the tolerizing agent. 

Down regulating or preventing one or more antigen functions (including without 
limitation B lymphocyte antigen functions (such as, for example, B7)), e.g., preventing 

20 high level lymphokine synthesis by activated T cells, will be useful in situations of tissue, 
skin and organ transplantation and in graft-versus-host disease (GVHD). For example, 
blockage of T cell function should result in reduced tissue destruction in tissue 
transplantation. Typically, in tissue transplants, rejection of the transplant is initiated 
through its recognition as foreign by T cells, followed by an immune reaction that 

25 destroys the transplant. The administration of a therapeutic composition of the invention 
may prevent cytokine synthesis by immune cells, such as T cells, and thus acts as an 
immunosuppressant. Moreover, a lack of costimulation may also be sufficient to anergize 
the T cells, thereby inducing tolerance in a subject. Induction of long-term tolerance by B 
lymphocyte antigen-blocking reagents may avoid the necessity of repeated administration 

30 of these blocking reagents. To achieve sufficient immunosuppression or tolerance in a 



57 



WO 01/53455 



PCT/USOO/35017 



subject, it may also be necessary to block the function of a combination of B lymphocyte 
antigens. 

The efficacy of particular therapeutic compositions in preventing organ transplant 
rejection or GVHD can be assessed using animal models that are predictive of efficacy in 
5 humans. Examples of appropriate systems which can be used include allogeneic cardiac 
grafts in rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been 
used to examine the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as 
described in Lenschow et al., Science 257:789-792 (1992) and Turka et al., Proc. Natl. 
Acad. Sci USA, 89:1 1 102-1 1 105 (1992). In addition, murine models of GVHD (see Paul 

10 ed., Fundamental Immunology, Raven Press, New York, 1989, pp. 846-847) can be used 
to determine the effect of therapeutic compositions of the invention on the development 
of that disease. ^ 

Blocking antigen function may also be therapeutically useful for treating 
autoimmune diseases. Many autoimmune disorders are the result of inappropriate 

15 activation of T cells that are reactive against self tissue and which promote the production 
of cytokines and autoantibodies involved in the pathology of the diseases. Preventing the 
activation of autoreactive T cells may reduce or eliminate disease symptoms. 
Administration of reagents which block stimulation of T cells can be used to inhibit T 
cell activation and prevent production of autoantibodies or T cell-derived cytokines 

20 which may be involved in the disease process. Additionally, blocking reagents may 
induce antigen-specific tolerance of autoreactive T cells which could lead to long-term 
relief from the disease. The efficacy of blocking reagents in preventing or alleviating 
autoimmune disorders can be determined using a number of well-characterized animal 
models of human autoimmune diseases. Examples include murine experimental 

25 autoimmune encephalitis, systemic lupus erythmatosis in MRL/lpr/lpr mice or NZB 
hybrid mice, murine autoimmune collagen arthritis, diabetes mellitus in NOD mice and 
BB rats, and murine experimental myasthenia gravis (see Paul ed., Fundamental 
Immunology, Raven Press, New York, 1989, pp. 840-856). 

Upregulation of an antigen function (e.g., a B lymphocyte antigen function), as a 

30 means of up regulating immune responses, may also be useful in therapy. Upregulation of 
immune responses may be in the form of enhancing an existing immune response or 
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eliciting an initial immune response. For example, enhancing an immune response may 
be useful in cases of viral infection, including systemic viral diseases such as influenza, 
the common cold, and encephalitis. 

Alternatively, anti-viral immune responses may be enhanced in an infected patient 
by removing T cells from the patient, costimulating the T cells in vitro with viral 
antigen-pulsed APCs either expressing a peptide of the present invention or together with 
a stimulatory form of a soluble peptide of the present invention and reintroducing the in 
vitro activated T cells into the patient. Another method of enhancing anti-viral immune 
responses would be to isolate infected cells from a patient, transfect them with a nucleic 
acid encoding a protein of the present invention as described herein such that the cells 
express all or a portion of the protein on their surface, and reintroduce the transfected 
cells into the patient. The. infected cells would now be capable of delivering a 
costimulatory signal to, and thereby activate, T cells in vivo. 

A polypeptide of the present invention may provide the necessary stimulation 
signal to T cells to induce a T cell mediated immune response against the transfected 
tumor cells. In addition, tumor cells which lack MHC class I or MHC class II molecules, 
or which fail to reexpress sufficient mounts of MHC class I or MHC class II molecules, 
can be transfected with nucleic acid encoding all or a portion of (e.g., a 
cytoplasmic-domain truncated portion) of an MHC class I alpha chain protein and (5 2 
microglobulin protein or an MHC class II alpha chain protein and an MHC class II beta 
chain protein to thereby express MHC class I or MHC class II proteins on the cell 
surface. Expression of the appropriate class I or class II MHC in conjunction with a 
peptide having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a 
T cell mediated immune response against the transfected tumor cell. Optionally, a gene 
encoding an antisense construct which blocks expression of an MHC class II associated 
protein, such as the invariant chain, can also be cotransfected with a DNA encoding a 
peptide having the activity of a B lymphocyte antigen to promote presentation of tumor 
associated antigens and induce tumor specific immunity. Thus, the induction of a T cell 
mediated immune response in a human subject may be sufficient to overcome 
tumor-specific tolerance in the subject. 
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The activity of a protein of the invention may, among other means, be measured 
by the following methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity include, without 
limitation, those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. 
5 M. Kruisbeek, D. H. Margulies, E. M. Shevach, W. Strober, Pub! Greene Publishing 
Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte 
Function 3.1-3.19; Chapter 7, Immunologic studies in Humans); Herrmann et al., Proc. 
Natl. Acad. Sci. USA 78:2488-2492, 1981; Herrmann et al., J. Immunol. 128:1968-1974, 
1982; Handa et al., J. Immunol. 135:1564-1572, 1985; Takai et al., I. Immunol. 
10 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988; Bowman et al., J. 
Virology 61:1992-1998; Bertagnolli et al., Cellular Immunology 133:327-341, 1991 ; 
Brown et al., J. Immunol. 153:3079-3092, 1994. 

Assays for T-cell-dependent immunoglobulin responses and isotype switching 
(which will identify, among others, proteins that modulate T-cell dependent antibody 
15 responses and that affect Thl/Th2 profiles) include, without limitation, those described 
in: Maliszewski, J. Immunol. 144:3028-3033, 1990; and Assays for B cell function: In 
vitro antibody production, Mond, J. J. and Brunswick, M. In Current Protocols in 
Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 3.8.1-3.8.16, John Wiley and Sons, 
Toronto. 1994. 

20 Mixed lymphocyte reaction (MLR) assays (which will identify, among others, 

proteins that generate predominantly Thl and CTL responses) include, without limitation, 
those described in: Current Protocols in Immunology, Ed by J, E. Coligan, A. M. 
Kruisbeek, D. H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing 
Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte 

25 Function 3.1-3.19; Chapter 7, Immunologic studies in Humans); Takai et al., J. Immunol. 
137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988; Bertagnolli et al., J. 
Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins 
expressed by dendritic cells that activate naive T-cells) include, without limitation, those 

30 described in: Guery et al., J. Immunol. 1 34:536-544, 1995; Inaba et al., Journal of 
Experimental Medicine 1 73 :549-559, 1 991 ; Macatonia et al., Journal of Immunology 
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154:5071-5079, 1995; Porgador et al., Journal of Experimental Medicine 182:255-260, 
1995; Nair et al., Journal of Virology 67:4062-4069, 1993; Huang et al., Science 
264:961-965, 1994; Macatonia et al., Journal of Experimental Medicine 169:1255-1264, 
1 989; Bhardwaj et al., Journal of Clinical Investigation 94:797-807, 1 994; and Inaba et 
5 al., Journal of Experimental Medicine 1 72:63 1 -640. 1 990. 

Assays for lymphocyte survival/apoptosis (which will identify, among others, 
proteins that prevent apoptosis after superantigen induction and proteins that regulate 
lymphocyte homeostasis) include, without limitation, those described in: Darzynkiewicz 
et al., Cytometry 13:795-808, 1992; Gorczyca et al., Leukemia 7:659-670, 1993; 

10 Gorczyca et al., Cancer Research 53:1945-1951, 1993; Itoh et al., Cell 66:233-243, 1991; 
Zacharchuk, Journal of Immunology 145:4037-4045, 1990; Zamai et al., Cytometry 
14:891-897, 1993; Gorczyca et al., International Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and 
development include, without limitation, those described in: Antica et al, Blood 

15 84:1 1 1-1 17, 1994; Fine et al., Cellular Immunology 155:1 1 M22, 1994; Galy et al., 
Blood 85:2770-2778, 1995; Toki et aL, Proc. Nat. Acad Sci. USA 88:7548-7551, 1991. 

4.10.8 ACTIVIN/INHIBIN ACTIVITY 

A polypeptide of the present invention may also exhibit activin- or inhibin-related 
20 activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
characteristics. Inhibins are characterized by their ability to inhibit the release of follicle 
stimulating hormone (FSH), while activins and are characterized by their ability to 
stimulate the release of follicle stimulating hormone (FSH). Thus, a polypeptide of the 
present invention, alone or in heterodimers with a member of the inhibin family, may be 
25 useful as a contraceptive based on the ability of inhibins to decrease fertility in female 
mammals and decrease spermatogenesis in male mammals. Administration of sufficient 
amounts of other inhibins can induce infertility in these mammals. Alternatively, the 
polypeptide of the invention, as a homodimer or as a heterodimer with other protein 
subunits of the inhibin group, may be useful as a fertility inducing therapeutic, based 
30 upon the ability of activin molecules in stimulating FSH release from cells of the anterior 
pituitary. See, for example, U.S. Pat No. 4,798,885. A polypeptide of the invention may 
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also be useful for advancement of the onset of fertility in sexually immature mammals, so 
as to increase the lifetime reproductive performance of domestic animals such as, but not 
limited to, cows, sheep and pigs. 

The activity of a polypeptide of the invention may, among other means, be 
5 measured by the following methods. 

Assays for activin/inhibin activity include, without limitation, those described in: 
Vale et al., Endocrinology 91:562-572, 1972; Ling et al., Nature 321:779-782, 1986; Vale 
et al., Nature 321:776-779, 1986; Mason et al., Nature 318:659-663, 1985; Forage et al., 
Proc. Natl. Acad. Sci. USA 83:3091-3095, 1986. 

10 

4.10.9 CHEMOTACTIC/CliEMOKINETIC ACTIVITY 

A polypeptide of the present invention may be involved in chemotactic or 
chemokinetic activity for mammalian cells, including, for example, monocytes, 
fibroblasts, neutrophils, T-cells, mast cells, eosinophils, epithelial and/or endothelial 

15 cells. A polynucleotide of the invention can encode a polypeptide exhibiting such 

attributes. Chemotactic and chemokinetic receptor activation can be used to mobilize or 
attract a desired cell population to a desired site of action. Chemotactic or chemokinetic 
compositions (e.g. proteins, antibodies, binding partners, or modulators of the invention) 
provide particular advantages in treatment of wounds and other trauma to tissues, as well 

20 as in treatment of localized infections. For example, attraction of lymphocytes, 

monocytes or neutrophils to tumors or sites of infection may result in improved immune 
responses against the tumor or infecting agent. 

A protein or peptide has chemotactic activity for a particular cell population if it 
can stimulate, directly or indirectly, the directed orientation or movement of such cell 

25 population. Preferably, the protein or peptide has the ability to directly stimulate directed 
movement of cells. Whether a particular protein has chemotactic activity for a population 
of cells can be readily determined by employing such protein or peptide in any known 
assay for cell chemotaxis. 

Therapeutic compositions of the invention can be used in the following: 

30 Assays for chemotactic activity (which will identify proteins that induce or 

prevent chemotaxis) consist of assays that measure the ability of a protein to induce the 
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migration of cells across a membrane as well as the ability of a protein to induce the 
adhesion of one cell population to another cell population. Suitable assays for movement 
and adhesion include, without limitation, those described in: Current Protocols in 
Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Marguiles, E. M. Shevach, W. 
Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 6. 12, 
Measurement of alpha and beta Chemokines 6.12.1-6.12.28; Taub et al. J. Clin. Invest. 
95:1370-1376, 1995; Lind et al. APMIS 103: 140-146, 1995; Muller et al Eur. J. 
Immunol. 25:1744-1748; Gruber et al. J. of Immunol. 152:5860-5867, 1994; Johnston et 
al. J. of Immunol. 153:1762-1768, 1994. 

4.10.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide o£ the invention may also be involved in hemostatis or 
thrombolysis or thrombosis. A polynucleotide of the invention can encode a polypeptide 
exhibiting such attributes. Compositions may be useful in treatment of various 
coagulation disorders (including hereditary disorders, such as hemophilias) or to enhance 
coagulation and other hemostatic events in treating wounds resulting from trauma, 
surgery or other causes. A composition of the invention may also be useful for dissolving 
or inhibiting formation of thromboses and for treatment and prevention of conditions 
resulting therefrom (such as, for example, infarction of cardiac and central nervous 
system vessels (e.g., stroke). 

Therapeutic compositions of the invention can be used in the following: 
Assay for hemostatic and thrombolytic activity include, without limitation, those 
described in: Linet et al., J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al., 
Thrombosis Res. 45:413-419, 1987; Humphrey et al., Fibrinolysis 5:71-79 (1991); 
Schaub, Prostaglandins 35:467-474, 1988. 

4.10.1 1 CANCER DIAGNOSIS AND THERAPY 

Polypeptides of the invention may be involved in cancer cell generation, 
proliferation or metastasis. Detection of the presence or amount of polynucleotides or 
polypeptides of the invention may be useful for the diagnosis and/or prognosis of one or 
more types of cancer. For example, the presence or increased expression of a 
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polynucleotide/polypeptide of the invention may indicate a hereditary risk of cancer, a 
precancerous condition, or an ongoing malignancy. Conversely, a defect in the gene or 
absence of the polypeptide may be associated with a cancer condition. Identification of 
single nucleotide polymorphisms associated with cancer or a predisposition to cancer 
5 may also be useful for diagnosis or prognosis. 

Cancer treatments promote tumor regression by inhibiting tumor cell 
proliferation, inhibiting angiogenesis (growth of new blood vessels that is necessary to 
support tumor growth) and/or prohibiting metastasis by reducing tumor cell motility or 
invasiveness. Therapeutic compositions of the invention may be effective in adult and 

10 pediatric oncology including in solid phase tumors/malignancies, locally advanced 

tumors, human soft tissue sarcomas, metastatic cancer, including lymphatic metastases, 
blood cell malignancies including multiple myeloma, acute and chronic leukemias, and 
lymphomas, head and neck cancers including mouth cancer, larynx cancer and thyroid 
cancer, lung cancers including small cell carcinoma and non-small cell cancers, breast 

15 cancers including small cell carcinoma and ductal carcinoma, gastrointestinal cancers 
including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 
associated with colorectal neoplasia, pancreatic cancers, liver cancer, urologic cancers 
including bladder cancer and prostate cancer, malignancies of the female genital tract 
including ovarian carcinoma, uterine (including endometrial) cancers, and solid tumor in 

20 the ovarian follicle, kidney cancers including renal cell carcinoma, brain cancers 
including intrinsic brain tumors, neuroblastoma, astrocytic brain tumors, gliomas, 
metastatic tumor cell invasion in the central nervous system, bone cancers including 
osteomas, skin cancers including malignant melanoma, tumor progression of human skin 
keratinocytes, squamous cell carcinoma, basal cell carcinoma, hemangiopericytoma and 

25 Karposi's sarcoma. 

Polypeptides, polynucleotides, or modulators of polypeptides of the invention 
(including inhibitors and stimulators of the biological activity of the polypeptide of the 
invention) may be administered to treat cancer. Therapeutic compositions can be 
administered in therapeutically effective dosages alone or in combination with adjuvant 

30 cancer therapy such as surgery, chemotherapy, radiotherapy, thermotherapy, and laser 
therapy, and may provide a beneficial effect, e.g. reducing tumor size, slowing rate of 



64 



WO 01/53455 



PCT/USOO/35017 



tumor growth, inhibiting metastasis, or otherwise improving overall clinical condition, 
without necessarily eradicating the cancer. 

The composition can also be administered in therapeutically effective amounts as 
a portion of an anti-cancer cocktail. An anti-cancer cocktail is a mixture of the 
polypeptide or modulator of the invention with one or more anti-cancer drugs in addition 
to a pharmaceutically acceptable carrier for delivery. The use of anti-cancer cocktails as 
a cancer treatment is routine. Anti-cancer drugs that are well known in the art and can be 
used as a treatment in combination with the polypeptide or modulator of the invention 
include: Actinomycin D, Aminoglutethimide, Asparaginase, Bleomycin^ Busulfan, 
Carboplatin, Carmustine, Chlorambucil, Cisplatin (cis-DDP), Cyclophosphamide, 
Cytarabine HC1 (Cytosine arabinoside),' Dacarbazine, Dactinomycin, Daunorubicin HCI, 
Doxorubicin HC1, Estramustine phosphate sodium, Etoposide (V16-213), Floxuridine, 5- 
Fluorouracil (5-Fu), Flutamide, Hydroxyurea (hydroxycarbamide), Ifosfamide, Interferon 
Alpha-2a, Interferon Alpha-2b, Leuprolide acetate (LHRH-releasing factor analog), 
Lomustine, Mechlorethamine HCI (nitrogen mustard), Melphalan, Mercaptopurine, 
Mesna, Methotrexate (MTX), Mitomycin, Mitoxantrone HCI, Octreotide, Plicamycin, 
Procarbazine HCI, Streptozocin, Tamoxifen citrate, Thioguanine, Thiotepa, Vinblastine 
sulfate, Vincristine sulfate, Amsacrine, Azacitidine, Hexamethylmelamine, Interleukin-2, 
Mitoguazone, Pentostatin, Semustine, Teniposide, and Vindesine sulfate. 

In addition, therapeutic compositions of the invention may be used for 
prophylactic treatment of cancer. There are hereditary conditions and/or environmental 
situations (e.g. exposure to carcinogens) known in the art that predispose an individual to 
developing cancers. Under these circumstances, it may be beneficial to treat these 
individuals with therapeutically effective doses of the polypeptide of the invention to 
reduce the risk of developing cancers. 

In vitro models can be used to determine the effective doses of the polypeptide of 
the invention as a potential cancer treatment. These in vitro models include proliferation 
assays of cultured tumor cells, growth of cultured tumor cells in soft agar (see Freshney, 
(1987) Culture of Animal Cells: A Manual of Basic Technique, Wily-Liss, New York, 
NY Ch 18 and Ch 21), rumor systems in nude mice as described in Giovanella et al„ J. 
Natl. Can. Inst., 52: 921-30 (1974), mobility and invasive potential of tumor cells in 
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Boyden Chamber assays as described in Pilkington et al., Anticancer Res., 17: 4107-9 
(1997), and angiogenesis assays such as induction of vascularization of the chick 
chorioallantoic membrane or induction of vascular endothelial cell migration as described 
in Ribattaet al., Intl. J. Dev. Biol., 40: 1189-97 (1999) and Li et al., Clin. Exp! 
5 Metastasis, 17:423-9 (1999), respectively. Suitable tumor cells lines are available, e.g. 
from American Type Tissue Culture Collection catalogs. 

4.10.12 RECEPTOR/LIGAND ACTIVITY 

A polypeptide of the present invention may also demonstrate activity as receptor, 

1 0 receptor ligand or inhibitor or agonist of receptor/ligand interactions. A polynucleotide 
of the invention can encode a polypeptide exhibiting such characteristics. Examples of 
such receptors and ligands include, without limitation, cytokine receptors and their 
ligands, receptor kinases and their ligands, receptor phosphatases and their ligands, 
receptors involved in cell-cell interactions and their ligands (including without limitation, 

1 5 cellular adhesion molecules (such as selectins, integrins and their ligands) and 
receptor/ligand pairs involved in antigen presentation, antigen recognition and 
development of cellular and humoral immune responses. Receptors and ligands are also 
useful for screening of potential peptide or small molecule inhibitors of the relevant 
receptor/ligand interaction. A protein of the present invention (including, without 

20 limitation, fragments of receptors and ligands) may themselves be useful as inhibitors of 
receptor/ligand interactions. 

The activity of a polypeptide of the invention may, among other means, be 
measured by the following methods: 

Suitable assays for receptor-ligand activity include without limitation those 

25 described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, 
D. H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 
Wiley- Interscience (Chapter 7.28, Measurement of Cellular Adhesion under static 
conditions 7.28.1- 7.28.22), Takai et al., Proc. Natl. Acad. Sci. USA 84:6864-6868, 1987; 
Bierer et al., J. Exp. Med. 168:1 145-1 156, 1988; Rosenstein et al., J. Exp. Med. 

30 169:149-160 1989; Stoltenborg et al., J. Immunol. Methods 175:59-68, 1994; Stitt et al., 
Cell 80:661-670, 1995. 
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By way of example, the polypeptides of the invention may be used as a receptor 
for a ligand(s) thereby transmitting the biological activity of that ligand(s). Ligands may 
be identified through binding assays, affinity chromatography, dihybrid screening assays, 
BIAcore assays, gel overlay assays, or other methods known in the art. 

Studies characterizing drugs or proteins as agonist or antagonist or partial agonists 
or a partial antagonist require the use of other proteins as competing ligands. The 
polypeptides of the present invention or ligand(s) thereof may be labeled by being 
coupled to radioisotopes, colorimetric molecules or a toxin molecules by conventional 
methods. ("Guide to Protein Purification" Murray P. Deutscher (ed) Methods in 
Enzymology Vol. 1 82 (1 990) Academic Press, Inc. San Diego). Examples of 
radioisotopes include, but are not limited to, tritium and carbon- 14 . Examples of 
colorimetric molecules include, but are not limited to, fluorescent molecules such as 
fluorescamine, or rhodamine or other colorimetric molecules. Examples of toxins 
include, but are not limited, to ricin. 



4.10.13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using 
the novel polypeptides or binding fragments thereof in any of a variety of drug screening 
techniques. The polypeptides or fragments employed in such a test may either be free in 
solution, affixed to a solid support, borne on a cell surface or located intracellularly. One 
method of drug screening utilizes eukaryotic or prokaryotic host cells which are stably 
transformed with recombinant nucleic acids expressing the polypeptide or a fragment 
thereof. Drugs are screened against such transformed cells in competitive binding assays. 
Such cells, either in viable or fixed form, can be used for standard binding assays. One 
may measure, for example, the formation of complexes between polypeptides of the 
invention or fragments and the agent being tested or examine the diminution in complex 
formation between the novel polypeptides and an appropriate cell line, which are well 
known in the art. 

Sources for test compounds that may be screened for ability to bind to or 
modulate (i.e., increase or decrease) the activity of polypeptides of the invention include 
(1) inorganic and organic chemical libraries, (2) natural product libraries, and (3) 
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combinatorial libraries comprised of either random or mimetic peptides, oligonucleotides 
or organic molecules. 

Chemical libraries may be readily synthesized or purchased from a number of 
commercial sources, and may include structural analogs of known compounds or 
5 compounds that are identified as "hits" or "leads" via natural product screening. 

The sources of natural product libraries are microorganisms (including bacteria 
and fungi), animals, plants or other vegetation, or marine organisms, and libraries of 
mixtures for screening may be created by: (1) fermentation and extraction of broths from 
soil, plant or marine microorganisms or (2) extraction of the organisms themselves. 

10 Natural product libraries include polyketides, non-ribosomal peptides, and (non-natural ly 
occurring) variants thereof. For a review, see Science 252:63-68 (1998). 

Combinatorial libraries are composed of large numbers of peptides, 
oligonucleotides or organic compounds and can be readily prepared by traditional 
automated synthesis methods, PCR, cloning or proprietary synthetic methods. Of 

15 particular interest are peptide and oligonucleotide combinatorial libraries. Still other 
libraries of interest include peptide, protein, peptidomimetic, multiparallel synthetic 
collection, recombinatorial, and polypeptide libraries. For a review of combinatorial 
chemistry and libraries created therefrom, see Myers, Cum Opin. BiotechnoL 8:701-707 
(1997). For reviews and examples of peptidomimetic libraries, see Al-Obeidi et al., Mol 

20 Biotechnol, 9(3):205-23 (1998); Hruby et al., Curr Opin Chem Biol, 1(1):1 14-19 (1997); 
Dorner et al., Bioorg Med Chem, 4(5):709-15 (1996) (alkylated dipeptides). 

Identification of modulators through use of the various libraries described herein 
permits modification of the candidate "hit" (or "lead") to optimize the capacity of the 
"hit" to bind a polypeptide of the invention. The molecules identified in the binding assay 

25 are then tested for antagonist or agonist activity in in vivo tissue culture or animal models 
that are well known in the art. In brief, the molecules are titrated into a plurality of cell 
cultures or animals and then tested for either cell/animal death or prolonged survival of 
the animal/cells. 

The binding molecules thus identified may be complexed with toxins, e.g., ricin 
30 or cholera, or with other compounds that are toxic to cells such as radioisotopes. The 

toxin-binding molecule complex is then targeted to a tumor or other cell by the specificity 
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of the binding molecule for a polypeptide of the invention. Alternatively, the binding 
molecules may be complexed with imaging agents for targeting and imaging purposes. 

4.10.14 ASSAY FOR RECEPTOR ACTIVITY 

The invention also provides methods to detect specific binding of a polypeptide 
e.g. a ligand or a receptor. The art provides numerous assays particularly useful for 
identifying previously unknown binding partners for receptor polypeptides of the 
invention. For example, expression cloning using mammalian or bacterial cells, or 
dihybrid screening assays can be used to identify polynucleotides encoding binding 
partners. As another example, affinity chromatography with the appropriate immobilized 
polypeptide of the invention can be used to isolate polypeptides that recognize and bind 
polypeptides of the invention. There are a number of different libraries used for the 
identification of compounds, and in particular small molecules, that modulate (i.e., 
increase or decrease) biological activity of a polypeptide of the invention. Ligands for 
receptor polypeptides of the invention can also be identified by adding exogenous 
ligands, or cocktails of ligands to two cells populations that are genetically identical 
except for the expression of the receptor of the invention: one cell population expresses 
the receptor of the invention whereas the other does not. The response of the two cell 
populations to the addition of ligands(s) are then compared. Alternatively, an expression 
library can be co-expressed with the polypeptide of the invention in cells and assayed for 
an autocrine response to identify potential ligand(s). As still another example, BIAcore 
assays, gel overlay assays, or other methods known in the art can be used to identify 
binding partner polypeptides, including, (1) organic and inorganic chemical libraries, (2) 
natural product libraries, and (3) combinatorial libraries comprised of random peptides, 
oligonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade 
of the polypeptide of the invention can be determined. For example, a chimeric protein in 
which the cytoplasmic domain of the polypeptide of the invention is fused to the 
extracellular portion of a protein, whose ligand has been identified, is produced in a host 
cell. The cell is then incubated with the ligand specific for the extracellular portion of the 
chimeric protein, thereby activating the chimeric receptor. Known downstream proteins 
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involved in intracellular signaling can then be assayed for expected modifications i.e. 
phosphorylation. Other methods known to those in the art can also be used to identify 
signaling molecules involved in receptor activity. 



5 4.10.15 ANTI-INFLAMMATORY ACTIVITY 

Compositions of the present invention may also exhibit anti-inflammatory 
activity. The anti-inflammatory activity may be achieved by providing a stimulus to cells 
involved in the inflammatory response, by inhibiting or promoting cell-cell interactions 
(such as, for example, cell adhesion), by inhibiting or promoting chemotaxis of cells 

10 involved in the inflammatory process, inhibiting or promoting cell extravasation, or by 
stimulating or suppressing production of other factors which more directly inhibit or 
promote an inflammatory response. Compositions with such activities can be used to treat 
inflammatory conditions including chronic or acute conditions), including without 
limitation intimation associated with infection (such as septic shock, sepsis or systemic 

1 5 inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, endotoxin 
lethality, arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or 
chemokine-induced lung injury, inflammatory bowel disease, Crohn's disease or resulting 
from over production of cytokines such as TNF or IL-1. Compositions of the invention 
may also be useful to treat anaphylaxis and hypersensitivity to an antigenic substance or 

20 material. Compositions of this invention may be utilized to prevent or treat conditions 
such as, but not limited to, sepsis, acute pancreatitis, endotoxin shock, cytokine induced 
shock, rheumatoid arthritis, chronic inflammatory arthritis, pancreatic cell damage from 
diabetes mellitus type 1, graft versus host disease, inflammatory bowel disease, 
inflamation associated with pulmonary disease, other autoimmune disease or 

25 inflammatory disease, an antiproliferative agent such as for acute or chronic mylegenous 
leukemia or in the prevention of premature labor secondary to intrauterine infections. 



4.10.16 LEUKEMIAS 

Leukemias and related disorders may be treated or prevented by administration of 
30 a therapeutic that promotes or inhibits function of the polynucleotides and/or 

polypeptides of the invention. Such leukemias and related disorders include but are not 
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limited to acute leukemia, acute lymphocytic leukemia, acute myelocytic leukemia, 
myeloblasts, promyelocytic, myelomonocytic, monocytic, erythroleukemia, chronic 
leukemia, chronic myelocytic (granulocytic) leukemia and chronic lymphocytic leukemia 
(for a review of such disorders, see Fishman et al., 1985, Medicine, 2d Ed., J.B. 
Lippincott Co., Philadelphia). 

4.10.17 NERVOUS SYSTEM DISORDERS 

Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds that modulate the activity of the polynucleotides and/or 
polypeptides of the invention, and which can be treated upon thus observing an indication 
of therapeutic utility, include but are not limited to nervous system injuries, and diseases 
or disorders which resul t in either a disconnection of axons, a diminution or degeneration 
of neurons, or demyelination. Nervous system lesions which may be treated in a patient 
(including human and non-human mammalian patients) according to the invention 
include but are not limited to the following lesions of either the central (including spinal 
cord, brain) or peripheral nervous systems: 

(i) traumatic lesions, including lesions caused by physical injury or associated 
with surgery, for example, lesions which sever a portion of the nervous system, or 
compression injuries; 

(ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous 
system results in neuronal injury or death, including cerebral infarction or ischemia, or 
spinal cord infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or 
injured as a result of infection, for example, by an abscess or associated with infection by 
human immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme 
disease, tuberculosis, syphilis; 

(iv) degenerative lesions, in which a portion of the nervous system is destroyed 
or injured as a result of a degenerative process including but not limited to degeneration 
associated with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or 
amyotrophic lateral sclerosis; 
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(v) lesions associated with nutritional diseases or disorders, in which a portion 
of the nervous system is destroyed or injured by a nutritional disorder or disorder of 
metabolism including but not limited to, vitamin B12 deficiency, folic acid deficiency, 
Wernicke disease, tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary 

5 degeneration of the corpus callosum), and alcoholic cerebellar degeneration; 

(vi) neurological lesions associated with systemic diseases including but not 
limited to diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, 
carcinoma, or sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 
10 neurotoxins; and 

(viii) demyelinated lesions in which a portion of the nervous system is 
destroyed or injured by a ^myelinating disease including but not limited to multiple 
sclerosis, human immunodeficiency virus-associated myelopathy, transverse myelopathy 
or various etiologies, progressive multifocal leukoencephalopathy, and central pontine 

15 myelinolysis. 

Therapeutics which are useful according to the invention for treatment of a 
nervous system disorder may be selected by testing for biological activity in promoting 
the survival or differentiation of neurons. For example, and not by way of limitation, 
therapeutics which elicit any of the following effects may be useful according to the 

20 invention: 

(i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 

(iii) increased production of a neuron-associated molecule in culture or in vivo, 
e.g., choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 

25 (iv) decreased symptoms of neuron dysfunction in vivo. 

Such effects may be measured by any method known in the art. In preferred, 
non-limiting embodiments, increased survival of neurons may be measured by the 
method set forth in Arakawa et al. (1990, J. Neurosci. 10:3507-3515); increased sprouting 
of neurons may be detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 

30 70:65-82) or Brown et al. (1981, Ann. Rev. Neurosci. 4:17-42); increased production of 
neuron-associated molecules may be measured by bioassay, enzymatic assay, antibody 
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binding, Northern blot assay, etc., depending on the molecule to be measured; and motor 
neuron dysfunction may be measured by assessing the physical manifestation of motor 
neuron disorder, e.g., weakness, motor neuron conduction velocity, or functional 
disability. 

5 In specific embodiments, motor neuron disorders that may be treated according to 

the invention include but are not limited to disorders such as infarction, infection, 
exposure to toxin, trauma, surgical damage, degenerative disease or malignancy that may 
affect motor neurons as well as other components of the nervous system, as well as 
disorders that selectively affect neurons such- as amyotrophic lateral sclerosis, and 
1 0 including but not limited to progressive spinal muscular atrophy, progressive bulbar 
palsy, primary lateral sclerosis, infantile and juvenile muscular atrophy, progressive 
bulbar paralysis of childhood (Fazio-Ldnde syndrome), poliomyelitis and the post polio 
syndrome, and Hereditary Motorsensory Neuropathy (Charcot-Marie-Tooth Disease). 

15 4.10.18 OTHER ACTIVITIES 

A polypeptide of the invention may also exhibit one or more of the following 
additional activities or effects: inhibiting the growth, infection or function of, or killing, 
infectious agents, including, without limitation, bacteria, viruses, fungi and other 
parasites; effecting (suppressing or enhancing) bodily characteristics, including, without 
10 limitation, height, weight, hair color, eye color, skin, fat to lean ratio or other tissue 
pigmentation, or organ or body part size or shape (such as, for example, breast 
augmentation or diminution, change in bone form or shape); effecting biorhythms or 
circadian cycles or rhythms; effecting the fertility of male or female subjects; effecting 
the metabolism, catabolism, anabolism, processing, utilization, storage or elimination of 
!5 dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other nutritional 
factors or component(s); effecting behavioral characteristics, including, without 
limitation, appetite, libido, stress, cognition (including cognitive disorders), depression 
(including depressive disorders) and violent behaviors; providing analgesic effects or 
other pain reducing effects; promoting differentiation and growth of embryonic stem cells 
in lineages other than hematopoietic lineages; hormonal or endocrine activity; in the case 
of enzymes, correcting deficiencies of the enzyme and treating deficiency-related 
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diseases; treatment of hyperproliferative disorders (such as, for example, psoriasis); 
immunoglobulin-like activity (such as, for example, the ability to bind antigens or 
complement); and the ability to act as an antigen in a vaccine composition to raise an 
immune response against such protein or another material or entity which is 
cross-reactive with such protein. 

4.10.1 9 IDENTIFICATION OF POLYMORPHISMS 

The demonstration of polymorphisms makes possible the identification of such 
polymorphisms in human subjects and the pharmacogenetic use of this information for 
diagnosis and treatment. Such polymorphisms may be associated with, e.g., differential 
predisposition or susceptibility to various disease states (such as disorders involving 
inflammation or immune response) or a differential response to drug administration, and 
this genetic information can be used to tailor preventive or therapeutic treatment 
appropriately. For example, the existence of a polymorphism associated with a 
predisposition to inflammation or autoimmune disease makes possible the diagnosis of 
this condition in humans by identifying the presence of the polymorphism. 

Polymorphisms can be identified in a variety of ways known in the art which all 
generally involve obtaining a sample from a patient, analyzing DNA from the sample, 
optionally involving isolation or amplification of the DNA, and identifying the presence 
of the polymorphism in the DNA. For example, PCR may be used to amplify an 
appropriate fragment of genomic DNA which may then be sequenced. Alternatively, the 
DNA may be subjected to allele-specific oligonucleotide hybridization (in which 
appropriate oligonucleotides are hybridized to the DNA under conditions permitting 
detection of a single base mismatch) or to a single nucleotide extension assay (in which 
an oligonucleotide that hybridizes immediately adjacent to the position of the 
polymorphism is extended with one or more labeled nucleotides). In addition, traditional 
restriction fragment length polymorphism analysis (using restriction enzymes that 
provide differential digestion of the genomic DNA depending on the presence or absence 
of the polymorphism) may be performed. Arrays with nucleotide sequences of the 
present invention can be used to detect polymorphisms. The array can comprise modified 
nucleotide sequences of the present invention in order to detect the nucleotide sequences 
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of the present invention. In the alternative, any one of the nucleotide sequences of the 
present invention can be placed on the array to detect changes from those sequences. 

Alternatively a polymorphism resulting in a change in the amino acid sequence 
could also be detected by detecting a corresponding change in amino acid sequence of the 
protein, e.g., by an antibody specific to the variant sequence. 

410.20 ARTHRITIS AND INFLAMMATION 

The immunosuppressive effects of the compositions of the invention against 
rheumatoid arthritis is determined in an experimental animal model system. The 
experimental model system is adjuvant induced arthritis in rats, and the protocol is 
described by J. Holoshitz, et at., 1983, Science, 219:56, or by B. Waksman et al., 1 963, 
Int. Arch. Allergy Appl> Immunol., 23:129. Induction of the disease can be caused by a 
single injection, generally intradermal ly, of a suspension of killed Mycobacterium 
tuberculosis in complete Freund's adjuvant (CFA). The route of injection can vary, but 
rats may be injected at the base of the tail with an adjuvant mixture. The polypeptide is 
administered in phosphate buffered solution (PBS) at a dose of about 1-5 mg/kg. The 
control consists of administering PBS only. 

The procedure for testing the effects of the test compound would consist of 
intradermally injecting killed Mycobacterium tuberculosis in CFA followed by 
immediately administering the test compound and subsequent treatment every other day 
until day 24. At 14, 15, 18, 20, 22, and 24 days after injection of Mycobacterium CFA, an 
overall arthritis score may be obtained as described by J. Holoskitz above. An analysis of 
the data would reveal that the test compound would have a dramatic affect on the 
swelling of the joints as measured by a decrease of the arthritis score. 

4.11 THERAPEUTIC METHODS 

The compositions (including polypeptide fragments, analogs, variants and 
antibodies or other binding partners or modulators including antisense polynucleotides) 
of the invention have numerous applications in a variety of therapeutic methods. 
Examples of therapeutic applications include, but are not limited to, those exemplified 
herein. 
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of the active ingredient(s). The characteristics of the carrier will depend on the route of 
administration. The pharmaceutical composition of the invention may also contain 
cytokines, lymphokines, or other hematopoietic factors such as M-CSF, GM-CSF, TNF, 
IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7.IL-8, IL-9, IL-10, IL-1 1, IL-1 2, IL-13, IL-14, 
IL-15, IFN, TNFO, TNF1, TNF2, G-CSF, Meg-CSF, thrombopoietin, stem cell factor, 
and erythropoietin. In further compositions, proteins of the invention may be combined 
with other agents beneficial to the treatment of the disease or disorder in question. These 
agents include various growth factors such as epidermal growth factor (EGF), 
platelet-derived growth factor (PDGF), transforming growth factors (TGF-oc and TGF-P), 
insulin-like growth factor (IGF), as well as cytokines described herein. 

The pharmaceutical composition may further contain other agents which either 
enhance the activity of the protein or other active ingredient or complement its activity or 
use in treatment. Such additional factors and/or agents may be included in the 
pharmaceutical composition to produce a synergistic effect with protein or other active 
ingredient of the invention, or to minimize side effects. Conversely , protein or other 
active ingredient of the present invention may be included in formulations of the 
particular clotting factor, cytokine, lymphokine, other hematopoietic factor, thrombolytic 
or anti-thrombotic factor, or anti- inflammatory agent to minimize side effects of the 
clotting factor, cytokine, lymphokine, other hematopoietic factor, thrombolytic or 
anti-thrombotic factor, or anti-inflammatory agent (such as IL-IRa, IL-1 Hy 1, IL-1 Hy2, 
anti-TNF, corticosteroids, immunosuppressive agents). A protein of the present 
invention may be active in multimers (e.g., heterodimers or homodimers) or complexes 
with itself or other proteins. As a result, pharmaceutical compositions of the invention 
may comprise a protein of the invention in such multimeric or complexed form. 

As an alternative to being included in a pharmaceutical composition of the 
invention including a first protein, a second protein or a therapeutic agent may be 
concurrently administered with the first protein (e.g., at the same time, or at differing 
times provided that therapeutic concentrations of the combination of agents is achieved at 
the treatment site). Techniques for formulation and administration of the compounds of 
the instant application may be found in "Remington's Pharmaceutical Sciences," Mack 
Publishing Co., Easton, PA, latest edition. A therapeutically effective dose further refers 
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4.11.1 EXAMPLE 

One embodiment of the invention is the administration of an effective amount of 
the polypeptides or other composition of the invention to individuals affected by a 
disease or disorder that can be modulated by regulating the peptides of the invention. 
While the mode of administration is not particularly important, parenteral administration 
is preferred. An exemplary mode of administration is to deliver an intravenous bolus. 
The dosage of the polypeptides or other composition of the invention will normally be 
determined by the prescribing physician. It is to be expected that the dosage will vary 
according to the age, weight, condition and response of the individual patient. Typically, 
the amount of polypeptide administered per dose will be in the range of about 0.01 ng/kg 
to 100 mg/kg of body weight, with the preferred dose being about 0. lug/kg to 10 mg/kg 
of patient body weight. For parenteral administration, polypeptides of the invention will 
be formulated in an injectable form combined with a pharmaceutically acceptable 
parenteral vehicle. Such vehicles are well known in the art and examples include water, 
saline, Ringer's solution, dextrose solution, and solutions consisting of small amounts of 
the human serum albumin. The vehicle may contain minor amounts of additives that 
maintain the isotonicity and stability of the polypeptide or other active ingredient. The 
preparation of such solutions is within the skill of the art. 

4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 
ADMINISTRATION 

A protein or other composition of the present invention (from whatever source 
derived, including without limitation from recombinant and non-recombinant sources and 
including antibodies and other binding partners of the polypeptides of the invention) may 
be administered to a patient in need, by itself, or in pharmaceutical compositions where it 
is mixed with suitable carriers or excipient(s) at doses to treat or ameliorate a variety of 
disorders. Such a composition may optionally contain (in addition to protein or other 
active ingredient and a carrier) diluents, fillers, salts, buffers, stabilizers, solubilizers, and 
other materials well known in the art. The term "pharmaceutically acceptable" means a 
non-toxic material that does not interfere with the effectiveness of the biological activity 
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to that amount of the compound sufficient to result in amelioration of symptoms, e.g., 
treatment, healing, prevention or amelioration of the relevant medical condition, or an 
increase in rate of treatment, healing, prevention or amelioration of such conditions. 
When applied to an individual active ingredient, administered alone, a therapeutically 
5 effective dose refers to that ingredient alone. When applied to a combination, a 

therapeutically effective dose refers to combined amounts of the active ingredients that 
result in the therapeutic effect, whether administered in combination, serially or 
simultaneously. 

In practicing the method of treatment or use of the present invention, a 
1 0 therapeutically effective amount of protein or other active ingredient of the present 

invention is administered to a mammal having a condition to be treated. Protein or other 
active ingredient of the present invention may be administered in accordance with the 
method of the invention either alone or in combination with other therapies such as 
treatments employing cytokines, lymphokines or other hematopoietic factors. When co- 
1 5 administered with one or more cytokines, lymphokines or other hematopoietic factors, 
protein or other active ingredient of the present invention may be administered either 
simultaneously with the cytokine(s), lymphokine(s), other hematopoietic factor(s), 
thrombolytic or antithrombotic factors, or sequentially. If administered sequentially, the 
attending physician will decide on the appropriate sequence of administering protein or 
20 other active ingredient of the present invention in combination with cytokine(s), 

lymphokine(s), other hematopoietic factor(s), thrombolytic or anti-thrombotic factors. 

4.12.1 ROUTES OF ADMINISTRATION 

Suitable routes of administration may, for example, include oral, rectal, 
25 transmucosal, or intestinal administration; parenteral delivery, including intramuscular, 
subcutaneous, intramedullary injections, as well as intrathecal, direct intraventricular, 
intravenous, intraperitoneal, intranasal, or intraocular injections. Administration of 
protein or other active ingredient of the present invention used in the pharmaceutical 
composition or to practice the method of the present invention can be carried out in a 
30 variety of conventional ways, such as oral ingestion, inhalation, topical application or 



78 



WO 01/53455 



PCT/USOO/35017 



cutaneous, subcutaneous, intraperitoneal, parenteral or intravenous injection. Intravenous 
administration to the patient is preferred. 

Alternately, one may administer the compound in a local rather than systemic 
manner, for example, via injection of the compound directly into a arthritic joints or in 
fibrotic tissue, often in a depot or sustained release formulation. In order to prevent the 
scarring process frequently occurring as complication of glaucoma surgery, the 
compounds may be administered topically, for example, as eye drops. Furthermore, one 
may administer the drug in a targeted drug delivery system, for example, in a liposome 
coated with a specific antibody, targeting, for example, arthritic or fibrotic tissue. The 
liposomes will be targeted to and taken up selectively by the afflicted tissue. 

The polypeptides of the invention are administered by any route that delivers an 
effective dosage to the desired site of action. The determination of a suitable route of 
administration and an effective dosage for a particular indication is within the level of 
skill in the art. Preferably for wound treatment, one administers the therapeutic 
compound directly to the site. Suitable dosage ranges for the polypeptides of the 
invention can be extrapolated from these dosages or from similar studies in appropriate 
animal models. Dosages can then be adjusted as necessary by the clinician to provide 
maximal therapeutic benefit. 



4.12.2 COMPOSITIONS/FORMULATIONS 

Pharmaceutical compositions for use in accordance with the present invention 
thus may be formulated in a conventional manner using one or more physiologically 
acceptable carriers comprising excipients and auxiliaries which facilitate processing of 
the active compounds into preparations which can be used pharmaceutically. these 
pharmaceutical compositions may be manufactured in a manner that is itself known, e.g 
by means of conventional mixing, dissolving, granulating, dragee-making, levigating, 
emulsifying, encapsulating, entrapping or lyophilizing processes. Proper formulation is 
dependent upon the route of administration chosen. When a therapeutically effective 
amount of protein or other active ingredient of the present invention is administered 
orally, protein or other active ingredient of the present invention will be in the form of a 
tablet, capsule, powder, solution or elixir. When administered in tablet form, the 
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pharmaceutical composition of the invention may additionally contain a solid carrier such 
as a gelatin or an adjuvant. The tablet, capsule, and powder contain from about 5 to 95% 
protein or other active ingredient of the present invention, and preferably from about 25 
to 90% protein or other active ingredient of the present invention. When administered in 
liquid form, a liquid carrier such as water, petroleum, oils of animal or plant origin such 
as peanut oil, mineral oil, soybean oil, or sesame oil, or synthetic oils may be added. The 
liquid form of the pharmaceutical composition may further contain physiological saline 
solution, dextrose or other saccharide solution, or glycols such as ethylene glycol, 
propylene glycol or polyethylene glycol. When administered in liquid form, the 
pharmaceutical composition contains from about 0.5 to 90% by weight of protein or other 
active ingredient of the present invention, and preferably from about 1 to 50% protein or 
other active ingredient of the present invention. 

When a therapeutically effective amount of protein or other active ingredient of 
the present invention is administered by intravenous, cutaneous or subcutaneous 
injection, protein or other active ingredient of the present invention will be in the form of 
a pyrogen-free, parenterally acceptable aqueous solution. The preparation of such 
parenterally acceptable protein or other active ingredient solutions, having due regard to 
pH, isotonicity, stability, and the like, is within the skill in the art. A preferred 
pharmaceutical composition for intravenous, cutaneous, or subcutaneous injection should 
contain, in addition to protein or other active ingredient of the present invention, an 
isotonic vehicle such as Sodium Chloride Injection, Ringer's Injection, Dextrose 
Injection, Dextrose and Sodium Chloride Injection, Lactated Ringer's Injection, or other 
vehicle as known in the art. The pharmaceutical composition of the present invention 
may also contain stabilizers, preservatives, buffers, antioxidants, or other additives 
known to those of skill in the art. For injection, the agents of the invention may be 
formulated in aqueous solutions, preferably in physiologically compatible buffers such as 
Hanks's solution, Ringer's solution, or physiological saline buffer. For transmucosal 
administration, penetrants appropriate to the barrier to be permeated are used in the 
formulation. Such penetrants are generally known in the art. 

For oral administration, the compounds can be formulated readily by combining 
the active compounds with pharmaceutically acceptable carriers well known in the art. 
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Such carriers enable the compounds of the invention to be formulated as tablets, pills, 
dragees, capsules, liquids, gels, syrups, slurries, suspensions and the like, for oral 
ingestion by a patient to be treated. Pharmaceutical preparations for oral use can be 
obtained from a solid excipient, optionally grinding a resulting mixture, and processing 
5 the mixture of granules, after adding suitable auxiliaries, if desired, to obtain tablets or 
dragee cores. Suitable excipients are, in particular, fillers such as sugars, including 
lactose, sucrose, mannitol, or sorbitol; cellulose preparations such as, for example, maize 
starch, wheat starch, rice starch, potato starch, gelatin, gum tragacanth, methyl cellulose, 
hydroxypropylmethyl-cellulose, sodium carboxymethylcellulose, and/or 

10 polyvinylpyrrolidone (PVP). If desired, disintegrating agents may be added, such as the 
cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof such as sodium 
alginate. Dragee cores are provided with suitable coatings. For this purpose, 
concentrated sugar solutions may be used, which may optionally contain gum arabic, talc, 
polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 

1 5 solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may 
be added to the tablets or dragee coatings for identification or to characterize different 
combinations of active compound doses. 

Pharmaceutical preparations which can be used orally include push-fit capsules 
made of gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as 

20 glycerol or sorbitol. The push-fit capsules can contain the active ingredients in admixture 
with filler such as lactose, binders such as starches, and/or lubricants such as talc or 
magnesium stearate and, optionally, stabilizers. In soft capsules, the active compounds 
may be dissolved or suspended in suitable liquids, such as fatty oils, liquid paraffin, or 
liquid polyethylene glycols. In addition, stabilizers may be added. All formulations for 

25 oral administration should be in dosages suitable for such administration. For buccal 
administration, the compositions may take the form of tablets or lozenges formulated in 
conventional manner. 

For administration by inhalation, the compounds for use according to the present 
invention are conveniently delivered in the form of an aerosol spray presentation from 

30 pressurized packs or a nebuliser, with the use of a suitable propellant, e.g., 

dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon 
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dioxide or other suitable gas. In the case of a pressurized aerosol the dosage unit may be 
determined by providing a valve to deliver a metered amount. Capsules and cartridges 
o£ e.g. , gelatin for use in an inhaler or insufflator may be formulated containing a powder 
mix of the compound and a suitable powder base such as lactose or starch. The 
5 compounds may be formulated for parenteral administration by injection, e.g., by bolus 
injection or continuous infusion. Formulations for injection may be presented in unit 
dosage form, e.g., in ampules or in multi-dose containers, with an added preservative. 
The compositions may take such forms as suspensions, solutions or emulsions in oily or 
aqueous vehicles, and may contain formulatory agents such as suspending, stabilizing 

10 and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous 
solutions of the active compounds in water-soluble form. Additionally, suspensions of 
the active compounds may be prepared as appropriate oily injection suspensions. 
Suitable lipophilic solvents or vehicles include fatty oils such as sesame oil, or synthetic 

15 fatty acid esters, such as ethyl oleate or triglycerides, or liposomes. Aqueous injection 
suspensions may contain substances which increase the viscosity of the suspension, such 
as sodium carboxymethyl cellulose, sorbitol, or dextran. Optionally, the suspension may 
also contain suitable stabilizers or agents which increase the solubility of the compounds 
to allow for the preparation of highly concentrated solutions. Alternatively, the active 

20 ingredient may be in powder form for constitution with a suitable vehicle, e.g. , sterile 
pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as 
suppositories or retention enemas, e.g., containing conventional suppository bases such as 
cocoa butter or other glycerides. In addition to the formulations described previously, the 

25 compounds may also be formulated as a depot preparation. Such long acting 

formulations may be administered by implantation (for example subcutaneously or 
intramuscularly) or by intramuscular injection. Thus, for example, the compounds may 
be formulated with suitable polymeric or hydrophobic materials (for example as an 
emulsion in an acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, 

30 for example, as a sparingly soluble salt. 
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A pharmaceutical carrier for the hydrophobic compounds of the invention is a co- 
solvent system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible 
organic polymer, and an aqueous phase. The co-solvent system may be the VPD 
co-solvent system. VPD is a solution of 3% w/v benzyl alcohol, 8% w/v of the nonpolar 
surfactant polysorbate 80, and 65% w/v polyethylene glycol 300, made up to volume in 
absolute ethanol. The VPD co-solvent system (VPD:5W) consists of VPD diluted 1:1 
with a 5% dextrose in water solution. This co-solvent system dissolves hydrophobic 
compounds well, and itself produces low toxicity upon systemic administration. 
Naturally, the proportions of a co-solvent system may be varied considerably without 
destroying its solubility and toxicity characteristics. Furthermore, the identity of the 
co-solvent components. may be varied: for example, other low-toxicity nonpolar. 
surfactants may be used instead of polysorbate 80; the fraction size of polyethylene 
glycol may be varied; other biocompatible polymers may replace polyethylene glycol, 
e.g. polyvinyl pyrrolidone; and other sugars or polysaccharides may substitute for 
dextrose. Alternatively, other delivery systems for hydrophobic pharmaceutical 
compounds may be employed. Liposomes and emulsions are well known examples of 
delivery vehicles or carriers for hydrophobic drugs. Certain organic solvents such as 
dimethylsulfoxide also may be employed, although usually at the cost of greater toxicity. 
Additionally, the compounds may be delivered using a sustained-release system, such as 
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent. 
Various types of sustained-release materials have been established and are well known by 
those skilled in the art. Sustained-release capsules may, depending on their chemical 
nature, release the compounds for a few weeks up to over 100 days. Depending on the 
chemical nature and the biological stability of the therapeutic reagent, additional 
strategies for protein or other active ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase 
carriers or excipients. Examples of such carriers or excipients include but are not limited 
to calcium carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, 
gelatin, and polymers such as polyethylene glycols. Many of the active ingredients of the 
invention may be provided as salts with pharmaceutical^ compatible counter ions. Such 
pharmaceutical^ acceptable base addition salts are those salts which retain the biological 



83 



WO 01/53455 



PCT/USOO/35017 



effectiveness and properties of the free acids and which are obtained by reaction with 
inorganic or organic bases such as sodium hydroxide, magnesium hydroxide, ammonia, 
trialkylamine, dialkylamine, monoalkylamine, dibasic amino acids, sodium acetate, 
potassium benzoate, triethanol amine and the like. 

The pharmaceutical composition of the invention may be in the form of a 
complex of the protein(s) or other active ingredient(s) of present invention along with 
protein or peptide antigens. The protein and/or peptide antigen will deliver a stimulatory 
signal to both B and T lymphocytes. B lymphocytes will respond to antigen through their 
surface immunoglobulin receptor. T lymphocytes will respond to antigen through the T 
cell receptor (TCR) following presentation of the antigen by MHC proteins. MHC and 
structurally related proteins including those encoded by class I and class II MHC genes 
on host cells will serve to present the peptide antigen(s) to T lymphocytes. The antigen 
components could also be supplied as purified MHC-peptide complexes alone or with 
co-stimulatory molecules that can directly signal T cells. Alternatively antibodies able to 
bind surface immunoglobulin and other molecules on B cells as well as antibodies able to 
bind the TCR and other molecules on T cells can be combined with the pharmaceutical 
composition of the invention. 

The pharmaceutical composition of the invention may be in the form of a 
liposome in which protein of the present invention is combined, in addition to other 
pharmaceutically acceptable carriers, with amphipathic agents such as lipids which exist 
in aggregated form as micelles, insoluble monolayers, liquid crystals, or lamellar layers 
in aqueous solution. Suitable lipids for liposomal formulation include, without limitation, 
monoglycerides, diglycerides, sulfatides, lysolecithins, phospholipids, saponin, bile acids, 
and the like. Preparation of such liposomal formulations is within the level of skill in the 
art, as disclosed, for example, in U.S. Patent Nos. 4,235,871; 4,501,728; 4,837,028; and 
4,737,323, all of which are incorporated herein by reference. 

The amount of protein or other active ingredient of the present invention in the 
pharmaceutical composition of the present invention will depend upon the nature and 
severity of the condition being treated, and on the nature of prior treatments which the 
patient has undergone. Ultimately, the attending physician will decide the amount of 
protein or other active ingredient of the present invention with which to treat each 
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individual patient. Initially, the attending physician will administer low doses of protein 
or other active ingredient of the present invention and observe the patient's response. 
Larger doses of protein or other active ingredient of the present invention may be 
administered until the optimal therapeutic effect is obtained for the patient, and at that 
5 point the dosage is not increased further. It is contemplated that the various 

pharmaceutical compositions used to practice the method of the present invention should 
" contain about 0.01 ug to about 100 mg (preferably about 0.1 ug to about 10 mg, more 
preferably about 0.1 ugtoabout 1 mg) of protein or other active ingredient of the present 
invention per kg body weight. For compositions of the present invention which are 
10 useful for bone, cartilage, tendon or ligament regeneration, the therapeutic method 

includes administering the composition topically, systematically, or locally as an implant 
or device. When administered, the therapeutic composition for use in this invention is, of 
course, in a pyrogen-free, physiologically acceptable form. Further, the composition may 
desirably be encapsulated or injected in a viscous form for delivery to the site of bone, 
cartilage or tissue damage. Topical administration may be suitable for wound healing 
and tissue repair. Therapeutically useful agents other than a protein or other active 
ingredient of the invention which may also optionally be included in the composition as 
described above, may alternatively or additionally, be administered simultaneously or 
sequentially with the composition in the methods of the invention. Preferably for bone 
20 and/or cartilage formation, the composition would include a matrix capable of delivering 
the protein-containing or other active ingredient-containing composition to the site of 
bone and/or cartilage damage, providing a structure for the developing bone and cartilage 
and optimally capable of being resorbed into the body. Such matrices may be formed of 
materials presently in use for other implanted medical applications. 
25 The choice of matrix material is based on biocompatibility, biodegradability, 

mechanical properties, cosmetic appearance and interface properties. The particular 
application of the compositions will define the appropriate formulation. Potential 
matrices for the compositions may be biodegradable and chemically defined calcium 
sulfate, tricalcium phosphate, hydroxyapatite, polylactic acid, polyglycolic acid and 
30 polyanhydrides. Other potential materials are biodegradable and biologically 

well-defined, such as bone or dermal collagen. Further matrices are comprised of pure 
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proteins or extracellular matrix components. Other potential matrices are 
nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 
aluminates, or other ceramics. Matrices may be comprised of combinations of any of the 
above mentioned types of material, such as polylactic acid and hydroxyapatite or 
5 collagen and tricalcium phosphate. The bioceramics may be altered in composition, such 
as in calcium-aluminate-phosphate and processing to alter pore size, particle size, particle 
shape, and biodegradability. Presently preferred is a 50:50 (mole weight) copolymer of 
lactic acid and glycolic acid in the form of porous particles having diameters ranging 
from 150 to 800 microns. In some applications, it will be useful to utilize a sequestering 

10 agent, such as carboxymethyl cellulose or autologous blood clot, to prevent the protein 
compositions from disassociating from the matrix. 

A preferred family of sequestering agents is cellulosic materials such as 
alkylcelluloses (including hydroxyalkylcelluloses), including methylcellulose, 
ethylcellulose, hydroxyethylcellulose, hydroxypropylcellulose, 

1 5 hydroxypropyl-methylcellulose, and carboxymethylcellulose, the most preferred being 
cationic salts of carboxymethylcellulose (CMC). Other preferred sequestering agents 
include hyaluronic acid, sodium alginate, poly(ethylene glycol), polyoxyethylene oxide, 
carboxyvinyl polymer and poly( vinyl alcohol). The amount of sequestering agent useful 
herein is 0.5-20 wt %, preferably 1-10 wt % based on total formulation weight, which 

20 represents the amount necessary to prevent desorption of the protein from the polymer 
matrix and to provide appropriate handling of the composition, yet not so much that the 
progenitor cells are prevented from infiltrating the matrix, thereby providing the protein 
the opportunity to assist the osteogenic activity of the progenitor cells. In further 
compositions, proteins or other active ingredients of the invention may be combined with 

25 other agents beneficial to the treatment of the bone and/or cartilage defect, wound, or 

tissue in question. These agents include various growth factors such as epidermal growth 
factor (EGF), platelet derived growth factor (PDGF), transforming growth factors 
(TGF-a and TGF-p), and insulin-like growth factor (IGF). 

The therapeutic compositions are also presently valuable for veterinary 

30 applications. Particularly domestic animals and thoroughbred horses, in addition to 

humans, are desired patients for such treatment with proteins or other active ingredients 
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of the present invention. The dosage regimen of a protein-containing pharmaceutical 
composition to be used in tissue regeneration will be determined by the attending 
physician considering various factors which modify the action of the proteins, e.g., 
amount of tissue weight desired to be formed, the site of damage, the condition of the 
damaged tissue, the size of a wound, type of damaged tissue {e.g., bone), the patient's 
age, sex, and diet, the severity of any infection, time of administration and other clinical 
factors. The dosage may vary with the type of matrix used in the reconstitution and with 
inclusion of other proteins in the pharmaceutical composition. For example, the addition 
of other known growth factors, such as IGF I (insulin like growth factor I), to the final 
composition, may also effect the dosage. Progress can be monitored by periodic 
assessment of tissue/bone growth and/pr repair, for example,. X-rays, histomorphometric 
determinations and tetracycline labeling. 

Polynucleotides of the present invention can also be used for gene therapy. Such 
polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 
5 mammalian subject. Polynucleotides of the invention may also be administered by other 
known methods for introduction of nucleic acid into a cell or organism (including, 
without limitation, in the form of viral vectors or naked DNA). Cells may also be 
cultured ex vivo in the presence of proteins of the present invention in order to proliferate 
or to produce a desired effect on or activity in such cells. Treated cells can then be 
0 introduced in vivo for therapeutic purposes. 

4.12.3 EFFECTIVE DOSAGE 

Pharmaceutical compositions suitable for use in the present invention include 
compositions wherein the active ingredients are contained in an effective amount to 
achieve its intended purpose. More specifically, a therapeutically effective amount 
means an amount effective to prevent development of or to alleviate the existing 
symptoms of the subject being treated. Determination of the effective amount is well 
within the capability of those skilled in the art, especially in light of the detailed 
disclosure provided herein. For any compound used in the method of the invention, the 
therapeutically effective dose can be estimated initially from appropriate in vitro assays. 
For example, a dose can be formulated in animal models to achieve a circulating 
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concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a 
circulating concentration range that includes the IC 50 as determined in cell culture (i.e., 
the concentration of the test compound which achieves a half-maximal inhibition of the 
protein's biological activity). Such information can be used to more accurately determine 
useful doses in humans. 

A therapeutically effective dose refers to that amount of the compound that results 
in amelioration of symptoms or a prolongation of survival in a patient. Toxicity and 
therapeutic efficacy of such compounds can be determined by standard pharmaceutical 
procedures in cell cultures or experimental animals, e.g., for determining the LD 50 (the 
dose lethal to 50% of the population) and the ED 50 (the dose therapeutically effective in 
50% of the population). ? The dose ratio between toxic and therapeutic effects is the 
therapeutic index and it can be expressed as the ratio between LD 50 and ED 50 . 
Compounds which exhibit high therapeutic indices are preferred. The data obtained from 
these cell culture assays and animal studies can be used in formulating a range of dosage 
for use in human. The dosage of such compounds lies preferably within a range of 
circulating concentrations that include the ED 50 with little or no toxicity. The dosage 
may vary within this range depending upon the dosage form employed and the route of 
administration utilized. The exact formulation, route of administration and dosage can be 
chosen by the individual physician in view of the patient's condition. See, e.g., Fingl et 
al., 1975, in "The Pharmacological Basis of Therapeutics", Ch. 1 p.l. Dosage amount 
and interval may be adjusted individually to provide plasma levels of the active moiety 
which are sufficient to maintain the desired effects, or minimal effective concentration 
(MEC). The MEC will vary for each compound but can be estimated from in vitro data. 
Dosages necessary to achieve the MEC will depend on individual characteristics and 
route of administration. However, HPLC assays or bioassays can be used to determine 
plasma concentrations. 

Dosage intervals can also be determined using MEC value. Compounds should 
be administered using a regimen which maintains plasma levels above the MEC for 
10-90% of the time, preferably between 30-90% and most preferably between 50-90%. 
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In cases of local administration or selective uptake, the effective local concentration of 
the drug may not be related to plasma concentration. 

An exemplary dosage regimen for polypeptides or other compositions of the 
invention will be in the range of about 0.01 ug/kg to 100 mg/kg of body weight daily, 
with the preferred dose being about 0.1 ug/kg to 25 mg/kg of patient body weight daily, 
varying in adults and children. Dosing may be once daily, or equivalent doses may be ' 
delivered at longer or shorter intervals. 

The amount of composition administered will, of course, be dependent on the 
subject being treated, on the subject's age and weight, the severity of the affliction, the 
manner of administration and the judgment of the prescribing physician. 

4.12.4 PACKAGING 

The compositions may, if desired, be presented in a pack or dispenser device 
which may contain one or more unit dosage forms containing the active ingredient. The 
pack may, for example, comprise metal or plastic foil, such as a blister pack. The pack or 
dispenser device may be accompanied by instructions for administration. Compositions 
comprising a compound of the invention formulated in a compatible pharmaceutical 
carrier may also be prepared, placed in an appropriate container, and labeled for 
treatment of an indicated condition. 

4.13 ANTIBODIES 

Also included in the invention are antibodies to proteins, or fragments of proteins 
of the invention. The term "antibody" as used herein refers to immunoglobulin molecules 
and immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules 
that contain an antigen binding site that specifically binds (immunoreacts with) an 
antigen. Such antibodies include, but are not limited to, polyclonal, monoclonal, 
chimeric, single chain, F ab , F a „ and F (ab . )2 fragments, and an F ab expression library. In 
general, an antibody molecule obtained from humans relates to any of the classes IgG, 
IgM, IgA, IgE and IgD, which differ from one another by the nature of the heavy chain 
present in the molecule. Certain classes have subclasses as well, such as IgG,, IgG 2 , and 
others. Furthermore, in humans, the light chain may be a kappa chain or a lambda chain. 
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Reference herein to antibodies includes a reference to all such classes, subclasses and 
types of human antibody species. 

An isolated related protein of the invention may be intended to serve as an 
antigen, or a portion or fragment thereof, and additionally can be used as an immunogen 
to generate antibodies that immunospecifically bind the antigen, using standard 
techniques for polyclonal and monoclonal antibody preparation. The full-length protein 
can be used or, alternatively, the invention provides antigenic peptide fragments of the 
antigen for use as immunogens. An antigenic peptide fragment comprises at least 6 
amino acid residues of the amino acid sequence of the full length protein, such as an 
amino acid sequence shown in SEQ ID NO: 4, and encompasses an epitope thereof such 
that an antibody raised against the peptide forms a specific immune complex with the full 
length protein or with any fragment that contains the epitope. Preferably, the antigenic 
peptide comprises at least 10 amino acid residues, or at least 15 amino acid residues, or at 
least 20 amino acid residues, or at least 30 amino acid residues. Preferred epitopes 
encompassed by the antigenic peptide are regions of the protein that are located on its 
surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of -related protein that is located on the surface of the 
protein, e.g., a hydrophilic region. A hydrophobicity analysis of the human related 
protein sequence will indicate which regions of a related protein are particularly 
hydrophilic and, therefore, are likely to encode surface residues useful for targeting 
antibody production. As a means for targeting antibody production, hydropathy plots 
showing regions of hydrophilicity and hydrophobicity may be generated by any method 
well known in the art, including, for example, the Kyte Doolittle or the Hopp Woods 
methods, either with or without Fourier transformation. See, e.g., Hopp and Woods, 
1981, Proc. Nat. Acad. Sci. USA 78: 3824-3828; Kyte and Doolittle 1982, J. Mol. Biol. 
157: 105-142, each of which is incorporated herein by reference in its entirety. 
Antibodies that are specific for one or more domains within an antigenic protein, or 
derivatives, fragments, analogs or homologs thereof, are also provided herein. 
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A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of 
polyclonal or monoclonal antibodies directed against a protein of the invention, or against 
derivatives, fragments, analogs homologs or orthologs thereof (see, for example, 
Antibodies: A Laboratory Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, NY, incorporated herein by reference). Some of 
these antibodies are discussed below. 

5.13.1 Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., 
rabbit, goat, mouse or other mammal) may be immunized by one or more injections with 
the native protein, a synthetic variant thereof, or a derivative of the foregoing. An 
appropriate immunogenic preparation can contain, for example, the naturally occurring 
immunogenic protein, a chemically synthesized polypeptide representing the 
immunogenic protein, or a recombinantly expressed immunogenic protein. Furthermore, 
the protein may be conjugated to a second protein known to be immunogenic in the 
mammal being immunized. Examples of such immunogenic proteins include but are not 
limited to keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin, and 
soybean trypsin inhibitor. The preparation can further include an adjuvant. Various 
adjuvants used to increase the immunological response include, but are not limited to, 
Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc.), adjuvants usable in humans such as Baciile Calmette-Guerin and 
Corynebacterium parvum, or similar immunostimulatory agents. Additional examples of 
adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid 
A, synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can 
be isolated from the mammal (e.g., from the blood) and further purified by well known 
techniques, such as affinity chromatography using protein A or protein G, which provide 
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primarily the IgG fraction of immune serum. Subsequently, or alternatively, the specific 
antigen which is the target of the immunoglobulin sought, or an epitope thereof, may be 
immobilized on a column to purify the immune specific antibody by immunoaffinity 
chromatography. Purification of immunoglobulins is discussed, for example, by D. 
Wilkinson (The Scientist, published by The Scientist, Inc., Philadelphia PA, Vol 14, No. 
8 (April 17, 2000), pp. 25-28). 

5.13.2 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", 
as used herein, refers to a population of antibody molecules that contain only one 
molecular species of antibody molecule consisting of a unique light chain gene product 
and a unique heavy chain gene product. In particular, the complementarity determining 
regions (CDRs) of the monoclonal antibody are identical in all the molecules of the 
population. MAbs thus contain an antigen binding site capable of immunoreacting with a 
particular epitope of the antigen characterized by a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature. 256:495 (1975). In a hybridoma method, a 
mouse, hamster, or other appropriate host animal, is typically immunized with an 
immunizing agent to elicit lymphocytes that produce or are capable of producing 
antibodies that will specifically bind to the immunizing agent. Alternatively, the 
lymphocytes can be immunized in vitro. 

The immunizing agent will typically include the protein antigen, a fragment thereof or a 
fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of 
human origin are desired, or spleen cells or lymph node cells are used if non-human 
mammalian sources are desired. The lymphocytes are then fused with an immortalized 
cell line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma 
cell (Goding, Monoclonal Antibodies: Principles and Practice , Academic Press, (1986) 
pp. 59-103). Immortalized cell lines are usually transformed mammalian cells, 
particularly myeloma cells of rodent, bovine and human origin. Usually, rat or mouse 
myeloma cell lines are employed. The hybridoma cells can be cultured in a suitable 
culture medium that preferably contains one or more substances that inhibit the growth or 
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survival of the unfused, immortalized cells. For example, if the parental cells lack the 
enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the 
culture medium for the hybridomas typically will include hypoxanthine, aminopterin, and 
thymidine ("HAT medium"), which substances prevent the growth of HGPRT-deficient 
5 cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable 
high level expression of antibody by the selected antibody-producing cells, and are 
sensitive to a medium such as HAT medium. More preferred immortalized cell lines are 
murine myeloma lines, which can be obtained, for instance, from the Salk Institute Cell 
10 Distribution Center, San Diego, California and the American Type Culture Collection, 
Manassas, Virginia. Human myeloma and mouse-human heteromyeloma cell lines also 
have been described fpr the production bf human monoclonal antibodies (Kozbor, J. 
Immunol. , 133:3001 (1984); Brodeur et al., Monoclonal Antibody Production Techniq ue 
and Applications, Marcel Dekker, Inc., New York, (1987) pp. 51-63). 
1 5 The culture medium in which the hybridoma cells are cultured can then be 

assayed for the presence of monoclonal antibodies directed against the antigen. 
Preferably, the binding specificity of monoclonal antibodies produced by the hybridoma 
cells is determined by immunoprecipitation or by an in vitro binding assay, such as 
radioimmunoassay (RIA) or enzyme-linked immunoabsorbent assay (ELISA). Such 
20 techniques and assays are known in the art. The binding affinity of the monoclonal 
antibody can, for example, be determined by the Scatchard analysis of Munson and 
Pollard, Anal. Biochem., 107:220 (1980). Preferably, antibodies having a high degree of 
specificity and a high binding affinity for the target antigen are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by 
25 limiting dilution procedures and grown by standard methods. Suitable culture media for 
this purpose include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 
medium. Alternatively, the hybridoma cells can be grown in vivo as ascites in a 
mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified from the 
30 culture medium or ascites fluid by conventional immunoglobulin purification procedures 
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such as, for example, protein A-Sepharose ? hydroxylapatite chromatography, gel 
electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such 
as those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal 
antibodies of the invention can be readily isolated and sequenced using conventional 
procedures (e.g., by using oligonucleotide probes that are capable of binding specifically 
to genes encoding the heavy and light chains of murine antibodies). The hybridoma cells 
of the invention serve as a preferred source of such DNA. Once isolated, the DNA can 
be placed into expression vectors, which are then transfected into host cells such as 
simian COS cells, Chinese hamster ovary (CHO) cells, or myeloma cells that do not 
otherwise produce immunoglobulin protein, to obtain the synthesis of monoclonal 
antibodies in the recombinant host cells. The DNA also can be modified, for example, by 
substituting the coding sequence for human heavy and light chain constant domains in 
place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 
368 , 812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all 
or part of the coding sequence for a non-immunoglobulin polypeptide. Such a non- 
immunoglobulin polypeptide can be substituted for the constant domains of an antibody 
of the invention, or can be substituted for the variable domains of one antigen-combining 
site of an antibody of the invention to create a chimeric bivalent antibody. 

5.13.2 Humanized Antibodies 

The antibodies directed against the protein antigens of the invention can further 
comprise humanized antibodies or human antibodies. These antibodies are suitable for 
administration to humans without engendering an immune response by the human against 
the administered immunoglobulin. Humanized forms of antibodies are chimeric 
immunoglobulins, immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab\ 
F(ab r )2 or other antigen-binding subsequences of antibodies) that are principally 
comprised of the sequence of a human immunoglobulin, and contain minimal sequence 
derived from a non-human immunoglobulin. Humanization can be performed following 
the method of Winter and co-workers (Jones et al., Nature , 321 :522-525 (1986); 
Riechmann et al., Nature , 332:323-327 (1988); Verhoeyen et al., Science , 239:1534-1536 
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(1988)), by substituting rodent CDRs or CDR sequences for the corresponding sequences 
of a human antibody. (See also U.S. Patent No. 5,225,539.) In some instances, Fv 
framework residues of the human immunoglobulin are replaced by corresponding non- 
human residues. Humanized antibodies can also comprise residues which are found 
5 neither in the recipient antibody nor in the imported CDR or framework sequences. In 
general, the humanized antibody will comprise substantially all of at least one, and 
typically two, variable domains, in which all or substantially all of the CDR regions 
correspond to those of a non-human immunoglobulin and all or substantially all of the 
framework regions are those of a human immunoglobulin consensus sequence. The 
10 humanized antibody optimally also will comprise at least a portion of an immunoglobulin 
constant region (Fc), typically that of a human immunoglobulin (Jones et al., 1986; 
Riechmann et al., 1988; and Presta, Cum Op. Struct Rinl 2:593-596 (1992)). 

5.13.3 Human Antibodies 

1 5 Fully human antibodies relate to antibody molecules in which essentially the 

entire sequences of both the light chain and the heavy chain, including the CDRs, arise 
from human genes. Such antibodies are termed "human antibodies", or "fully human 
antibodies" herein. Human monoclonal antibodies can be prepared by the trioma 
technique; the human B-cell hybridoma technique (see Kozbor, et al., 1983 Immunol 
20 Today 4: 72) and the EBV hybridoma technique to produce human monoclonal 

antibodies (see Cole, et al., 1985 In: Monoclonal Antibodies and Cancer Therapy, 
Alan R. Liss, Inc., pp. 77-96). Human monoclonal antibodies may be utilized in the 
practice of the present invention and may be produced by using human hybridomas (see 
Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by transforming human 
25 B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: Monoclonal 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 
including phage display libraries (Hoogenboom and Winter, J. Mol. Biol.. 227:381 
(1991); Marks et al., J. Mol. Biol., 222:581 (1991)). Similarly, human antibodies can be 
30 made by introducing human immunoglobulin loci into transgenic animals, e.g., mice in 
which the endogenous immunoglobulin genes have been partially or completely 
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inactivated. Upon challenge, human antibody production is observed, which closely 
resembles that seen in humans in all respects, including gene rearrangement, assembly, 
and antibody repertoire. This approach is described, for example, in U.S. Patent Nos. 
5,545,807; 5,545,806; 5,569,825; 5,625,126; 5,633,425; 5,661,016, and in Marks et al. 

5 f Bio/Technology 10, 779-783 (1992)); Lonberg et al. (Nature 368 856-859 (1994)); 

Morrison ( Nature 368, 812-13 (1994)); Fishwild et al,( Nature Biotechnology 14, 845-51 
(1996)); Neuherger ( Nature Biotechnology 14, 826 (1996)); and Lonberg and Huszar 
(Intern. Rev. Immunol. 13 65-93 (1 995)). ^ 

Human antibodies may additionally be produced using transgenic nonhuman 

10 animals which are modified so as to produce fully human antibodies rather than the 
animal's endogenous antibodies in response to challenge by an antigen. (See PCT 
publication WO94/02602). The endogenous genes encoding the heavy and light 
immunoglobulin chains in the nonhuman host have been incapacitated, and active loci 
encoding human heavy and light chain immunoglobulins are inserted into the host's 

15 genome. The human genes are incorporated, for example, using yeast artificial 

chromosomes containing the requisite human DNA segments. An animal which provides 
all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full complement of the modifications. The 
preferred embodiment of such a nonhuman animal is a mouse, and is termed the 

20 Xenomouse™ as disclosed in PCT publications WO 96/33735 and WO 96/34096. This 
animal produces B cells which secrete fully human immunoglobulins. The antibodies 
can be obtained directly from the animal after immunization with an immunogen of 
interest, as, for example, a preparation of a polyclonal antibody, or alternatively from 
immortalized B cells derived from the animal, such as hybridomas producing monoclonal 

25 antibodies. Additionally, the genes encoding the immunoglobulins with human variable 
regions can be recovered and expressed to obtain the antibodies directly, or can be further 
modified to obtain analogs of antibodies such as, for example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, 
lacking expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. 

30 Patent No. 5,939,598. It can be obtained by a method including deleting the J segment 
genes from at least one endogenous heavy chain locus in an embryonic stem cell to 
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prevent rearrangement of the locus and to prevent formation of a transcript of a 
rearranged immunoglobulin heavy chain locus, the deletion being effected by a targeting 
vector containing a gene encoding a selectable marker; and producing from the 
embryonic stem cell a transgenic mouse whose somatic and germ cells contain the gene 
encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is 
disclosed in U.S. Patent No. 5,916,771. It includes introducing an expression vector that 
contains a nucleotide sequence encoding a heavy chain into one mammalian host cell in 
culture, introducing an expression vector containing a nucleotide sequence encoding a 
light chain into another mammalian hosj: cell, and fusing the two cells to form a hybrid 
cell. The hybrid cell expresses an antibody containing the heavy chain and the light 
chain. > 

In a further improvement on this procedure, a method for identifying a clinically 
relevant epitope on an immunogen, and a correlative method for selecting an antibody 
that binds immunospecifically to the relevant epitope with high affinity, are disclosed in 
PCT publication WO 99/53049. 

5.13.4 F ab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of 
single-chain antibodies specific to an antigenic protein of the invention (see e.g., U.S. 
Patent No. 4,946,778). In addition, methods can be adapted for the construction of F ab 
expression libraries (see e.g., Huse, et al., 1989 Science 246: 1275-1281) to allow rapid 
and effective identification of monoclonal F ab fragments with the desired specificity for a 
protein or derivatives, fragments, analogs or homologs thereof. Antibody fragments that 
contain the idiotypes to a protein antigen may be produced by techniques known in the 
art including, but not limited to: (i) an F (ab . )2 fragment produced by pepsin digestion of an 
antibody molecule; (ii) an F ab fragment generated by reducing the disulfide bridges of an 
F(ab-)2 fragment; (iii) an F ab fragment generated by the treatment of the antibody molecule 
with papain and a reducing agent and (iv) F v fragments. 

5.13.5 Bispecific Antibodies 
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Bispecific antibodies are monoclonal, preferably human or humanized, antibodies 
that have binding specificities for at least two different antigens. In the present case, one 
of the binding specificities is for an antigenic protein of the invention. The second 
binding target is any other antigen, and advantageously is a cell-surface protein or 
5 receptor or receptor subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have 
different specificities (Milstein and Cuello, Nature , 305:537-539 (1983)). Because of the 

10 random assortment of immunoglobulin heavy and light chains, these hybridomas 

(quadromas) produce a potential mixture of ten different antibody molecules, of which 
only one has the correct ; bispecific structure. The purification of the correct molecule is 
usually accomplished by affinity chromatography steps. Similar procedures are disclosed 
in WO 93/08829, published 13 May 1993, and in Traunecker etal, 1991 EMBOJ., 

15 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody- 
antigen combining sites) can be fused to immunoglobulin constant domain sequences. 
The fusion preferably is with an immunoglobulin heavy-chain constant domain, 
comprising at least part of the hinge, CH2, and CH3 regions. It is preferred to have the 

20 first heavy-chain constant region (CHI) containing the site necessary for light-chain 
binding present in at least one of the fusions. DNAs encoding the immunoglobulin 
heavy-chain fusions and, if desired, the immunoglobulin light chain, are inserted into 
separate expression vectors, and are co-transfected into a suitable host organism. For 
further details of generating bispecific antibodies see, for example, Suresh et al., Methods 

25 inEnzvmoIogy. 121 :210(1986). 

According to another approach described in WO 96/2701 1, the interface between 
a pair of antibody molecules can be engineered to maximize the percentage of 
heterodimers which are recovered from recombinant cell culture. The preferred interface 
comprises at least a part of the CH3 region of an antibody constant domain. In this 

30 method, one or more small amino acid side chains from the interface of the first antibody 
molecule are replaced with larger side chains (e.g. tyrosine or tryptophan). 
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Compensatory "cavities" of identical or similar size to the large side chain(s) are created 
on the interface of the second antibody molecule by replacing large amino acid side 
chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 
increasing the yield of the heterodimer over other unwanted end-products such as 
homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody 
fragments (e.g. F(ab') 2 bispecific antibodies). Techniques for generating bispecific 
antibodies from antibody fragments have been described in the literature. For example, 
bispecific antibodies can be prepared using chemical linkage. Brennan et al. 9 Science 
229:81 (1985) describe a procedure wherein intact antibodies are proteolytically cleaved 
to generate F(ab') 2 fragments. These fragments are reduced in the presence of the dithiol 
complexing agent sodium arsenite to stabilize vicinal dithiols and prevent intermolecular 
disulfide formation. The^Fab' fragments generated are then converted to 
thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB derivatives is then 
reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is mixed with an 
equimolar amount of the other Fab'-TNB derivative to form the bispecific antibody. The 
bispecific antibodies produced can be used as agents for the selective immobilization of 
enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and 
chemically coupled to form bispecific antibodies. Shalaby et aL, J. Exp. Med. 
175:217-225 (1992) describe the production of a fully humanized bispecific antibody 
F(ab')2 molecule. Each Fab' fragment was separately secreted from E. coli and subjected 
to directed chemical coupling in vitro to form the bispecific antibody. The bispecific 
antibody thus formed was able to bind to cells overexpressing the ErbB2 receptor and 
normal human T cells, as well as trigger the lytic activity of human cytotoxic 
lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments 
directly from recombinant cell culture have also been described. For example, bispecific 
antibodies have been produced using leucine zippers. Kostelny et ah, J. Immunol, 
148(5): 1547- 1553 (1992). The leucine zipper peptides from the Fos and Jun proteins 
were linked to the Fab' portions of two different antibodies by gene fusion. The antibody 
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homodimers were reduced at the hinge region to form monomers and then re-oxidized to 
form the antibody heterodimers. This method can also be utilized for the production of 
antibody homodimers. The "diabody" technology described by Hollinger et al., Proc. 
Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an alternative mechanism for 

5 making bispecific antibody fragments. The fragments comprise a heavy-chain variable 
domain (Vh) connected to a light-chain variable domain (V L ) by a linker which is too 
short to allow pairing between the two domains on the same chain. Accordingly, the V H 
and Vl domains of one fragment are forced to pair with the complementary V L and V H 
domains of another fragment, thereby forming two antigen-binding sites. Another 

10 strategy for making bispecific antibody fragments by the use of single-chain Fv (sFv) 
dimers has also been reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, 
trispecific antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 
Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 

15 originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm of 
an immunoglobulin molecule can be combined with an arm which binds to a triggering 
molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or 
B7), or Fc receptors for IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRIII 
(CD 16) so as to focus cellular defense mechanisms to the cell expressing the particular 

20 antigen. Bispecific antibodies can also be used to direct cytotoxic agents to cells which 
express a particular antigen. These antibodies possess an antigen-binding arm and an arm 
which binds a cytotoxic agent or a radionuclide chelator, such as EOTUBE, DPTA, 
DOTA, or TETA. Another bispecific antibody of interest binds the protein antigen 
described herein and further binds tissue factor (TF). 

25 

5.13,6 Heteroconjugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. 
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such 
antibodies have, for example, been proposed to target immune system cells to unwanted 
30 cells (U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360; 
WO 92/200373; EP 03089). It is contemplated that the antibodies can be prepared in 
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vitro using known methods in synthetic protein chemistry, including those involving 
crosslinking agents. For example, immunotoxins can be constructed using a disulfide 
exchange reaction or by forming a thioether bond. Examples of suitable reagents for this 
purpose include iminothiolate and methyl-4-mercaptobutyrimidate and those disclosed, 
for example, in U.S. Patent No. 4,676,980. 

5.13.7 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 
example, cysteine residue(s) can be introduced into the Fc region, thereby allowing 
interchain disulfide bond formation in this region. The homodimeric antibody thus 
generated can have improved internalization capability and/or increased complement- 
mediated cell killing and antibody-dependent cellular cytotoxicity (ADCC). See Caron et 
al., J. Exp Med., 176: 1191-1195 (1992) and Shopes, J. Immunol., 148: 2918-2922 
(1992). Homodimeric antibodies with enhanced anti-tumor activity can also be prepared 
using heterobifunctional cross-linkers as described in Wolff et al. Cancer Research, 53: 
2560-2565 (1993). Alternatively, an antibody can be engineered that has dual Fc regions 
and can thereby have enhanced complement lysis and ADCC capabilities. See Stevenson 
et al., Anti-Cancer Drug Design, 3:21 9-230 ( 1 989). 

5.13.8 Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody 
conjugated to a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an 
enzymatically active toxin of bacterial, fungal, plant, or animal origin, or fragments 
thereof), or a radioactive isotope (i.e., a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have 
been described above. Enzymatically active toxins and fragments thereof that can be 
used include diphtheria A chain, nonbinding active fragments of diphtheria toxin, 
exotoxin A chain (from Pseudomonas aeruginosa), ricin A chain, abrin A chain, 
modeccin A chain, alpha-sarcin, Aleurites fordii proteins, dianthin proteins, Phytolaca 
americana proteins (PAPI, PAPII, and PAP-S), momordica charantia inhibitor, curcin, 
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crotin, sapaonaria officinalis inhibitor, gelonin, mitogellin, restrictocin, phenomycin, 
enomycin, and the tricothecenes. A variety of radionuclides are available for the 
production of radioconjugated antibodies. Examples include 2l2 Bi, l3l I, 13i In, 90 Y, and 
I86 Re. 

5 Conjugates of the antibody and cytotoxic agent are made using a variety of 

Afunctional protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) 
propionate (SPDP), iminothiolane (IT), Afunctional derivatives of imidoesters (such as 
dimethyl adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes 
(such as glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) 

10 hexanediamine), bis-diazonium derivatives (such as bis-(p-diazoniumbenzoyl)- 
ethylenediamine), diiso.cyanates (such as tolyene 2,6-diisocyanate), and bis-active 
fluorine compounds (such as l,5-difluoro-2,4-dinitrobenzene). For example, a ricin 
immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). 
Carbon- 14-labeled l-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid 

1 5 (MX-DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the 
antibody. See W094/1 1026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate 
is administered to the patient, followed by removal of unbound conjugate from the 

20 circulation using a clearing agent and then administration of a "ligand" (e.g., avidin) that 
is in turn conjugated to a cytotoxic agent. 

4.14 COMPUTER READABLE SEQUENCES 

In one application of this embodiment, a nucleotide sequence of the present 

25 invention can be recorded on computer readable media. As used herein, "computer 
readable media" refers to any medium which can be read and accessed directly by a 
computer. Such media include, but are not limited to: magnetic storage media, such as 
floppy discs, hard disc storage medium, and magnetic tape; optical storage media such as 
CD-ROM; electrical storage media such as RAM and ROM; and hybrids of these 

30 categories such as magnetic/optical storage media. A skilled artisan can readily 

appreciate how any of the presently known computer readable mediums can be used to 
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create a manufacture comprising computer readable medium having recorded thereon a 
nucleotide sequence of the present invention. As used herein, "recorded" refers to a 
process for storing information on computer readable medium. A skilled artisan can 
readily adopt any of the presently known methods for recording information on computer 
readable medium to generate manufactures comprising the nucleotide sequence 
information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 
invention. The choice of the data storage structure will generally be based on the means 
chosen to access the stored information. In addition, a variety of data processor programs 
and formats can be used to store the nucleotide sequence information of the present 
invention on computer readable medium. The sequence information can be represented 
in a word processing text file, formatted in commercially-available software such as 
WordPerfect and Microsoft Word, or represented in the form of an ASCII file, stored in a 
database application, such as DB2, Sybase, Oracle, or the like. A skilled artisan can 
readily adapt any number of data processor structuring formats (e.g. text file or database) 
in order to obtain computer readable medium having recorded thereon the nucleotide 
sequence information of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO: 1-739 or a 
representative fragment thereof; or a nucleotide sequence at least 95% identical to any of 
the nucleotide sequences of SEQ ID NO: 1 -739 in computer readable form, a skilled 
artisan can routinely access the sequence information for a variety of purposes. 
Computer software is publicly available which allows a skilled artisan to access sequence 
information provided in a computer readable medium. The examples which follow 
demonstrate how software which implements the BLAST (Altschul et al., J. Mol. Biol. 
215:403-410 (1990)) and BLAZE (Brutlag et al., Comp. Chem. 17:203-207 (1993)) 
search algorithms on a Sybase system is used to identify open reading frames (ORFs) 
within a nucleic acid sequence. Such ORFs may be protein encoding fragments and may 
be useful in producing commercially important proteins such as enzymes used in 
fermentation reactions and in the production of commercially useful metabolites. 
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As used herein, "a computer-based system' 1 refers to the hardware means, 
software means, and data storage means used to analyze the nucleotide sequence 
information of the present invention. The minimum hardware means of the 
computer-based systems of the present invention comprises a central processing unit 
5 (CPU), input means, output means, and data storage means. A skilled artisan can readily 
appreciate that any one of the currently available computer-based systems are suitable for 
use in the present invention. As stated above, the computer-based systems of the present 
invention comprise a data storage means having stored therein a nucleotide sequence of 
the present invention and the necessary hardware means and software means for 

10 supporting and implementing a search means. As used herein, "data storage means" 
refers to memory which can store nucleotide sequence information of the present 
invention, or a memory access means which can access manufactures having recorded 
thereon the nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are 

15 implemented on the computer-based system to compare a target sequence or target 
structural motif with the sequence information stored within the data storage means. 
Search means are used to identify fragments or regions of a known sequence which 
match a particular target sequence or target motif. A variety of known algorithms are 
disclosed publicly and a variety of commercially available software for conducting search 

20 means are and can be used in the computer-based systems of the present invention. 

Examples of such software includes, but is not limited to, Smith- Waterman, MacPattern 
(EMBL), BLASTN and BLASTA (NPOLYPEPTIDEIA). A skilled artisan can readily 
recognize that any one of the available algorithms or implementing software packages for 
conducting homology searches can be adapted for use in the present computer-based 

25 systems. As used herein, a "target sequence" can be any nucleic acid or amino acid 
sequence of six or more nucleotides or two or more amino acids. A skilled artisan can 
readily recognize that the longer a target sequence is, the less likely a target sequence will 
be present as a random occurrence in the database. The most preferred sequence length 
of a target sequence is from about 10 to 300 amino acids, more preferably from about 30 

30 to 100 nucleotide residues. However, it is well recognized that searches for 
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10 



commercially important fragments, such as sequence fragments involved in gene 
expression and protein processing, may be of shorter length. 

As used herein, "a target structural motif," or "target motif," refers to any 
rationally selected sequence or combination of sequences in which the sequence(s) are 
chosen based on a three-dimensional configuration which is formed upon the folding of 
the target motif. There are a variety of target motifs known in the art. Protein target 
motifs include, but are not limited to, enzyme active sites and signal sequences. Nucleic 
acid target motifs include, but are not limited to, promoter sequences, hairpin structures 
and inducible expression elements (protein binding sequences). 



4.15 TRIPLE HELIX FORMATION 

In addition, the fragments of the present invention, as broadly described, can be 
used to control gene expression through triple helix formation or antisense DNA or RNA, 
both of which methods are based on the binding of a polynucleotide sequence to DNA or 

15 RNA, Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in 
length and are designed to be complementary to a region of the gene involved in 
transcription (triple helix - see Lee et aL, Nucl. Acids Res. 6:3073 (1979); Cooney et aL, 
Science 15241:456 (1988); and Dervan et aL, Science 251:1360 (1991)) or to the mRNA 
itself (antisense - Olmno, J. Neurochem. 56:560 (1991); Oligodeoxynucleotides as 

20 Antisense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988)). Triple 
helix-formation optimally results in a shut-off of RNA transcription from DNA, while 
antisense RNA hybridization blocks translation of an mRNA molecule into polypeptide. 
Both techniques have been demonstrated to be effective in model systems. Information 
contained in the sequences of the present invention is necessary for the design of an 

25 antisense or triple helix oligonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

The present invention further provides methods to identify the presence or 
expression of one of the ORFs of the present invention, or homolog thereof, in a test 
30 sample, using a nucleic acid probe or antibodies of the present invention, optionally 
conjugated or otherwise associated with a suitable label. 
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In general, methods for detecting a polynucleotide of the invention can comprise 
contacting a sample with a compound that binds to and forms a complex with the 
polynucleotide for a period sufficient to form the complex, and detecting the complex, so 
that if a complex is detected, a polynucleotide of the invention is detected in the sample. 

5 Such methods can also comprise contacting a sample under stringent hybridization 
conditions with nucleic acid primers that anneal to a polynucleotide of the invention 
under such conditions, and amplifying annealed polynucleotides, so that if a 
polynucleotide is amplified, a polynucleotide of the invention is detected in the sample. 
In general, methods for detecting a polypeptide of the invention can comprise 

10 contacting a sample with a compound that binds to and forms a complex with the 

polypeptide for a period sufficient to form the complex, and detecting the complex, so 
that if a complex is detected, a polypeptide of the invention is detected in the sample. 

In detail, such methods comprise incubating a test sample with one or more of the 
antibodies or one or more of the nucleic acid probes of the present invention and assaying 

1 5 for binding of the nucleic acid probes or antibodies to components within the test sample. 
Conditions for incubating a nucleic acid probe or antibody with a test sample 
vary. Incubation conditions depend on the format employed in the assay, the detection 
methods employed, and the type and nature of the nucleic acid probe or antibody used in 
the assay. One skilled in the art will recognize that any one of the commonly available 

20 hybridization, amplification or immunological assay formats can readily be adapted to 
employ the nucleic acid probes or antibodies of the present invention. Examples of such 
assays can be found in Chard, T., An Introduction to Radioimmunoassay and Related 
Techniques, Elsevier Science Publishers, Amsterdam, The Netherlands (1986); Bullock, 
G.R. et al., Techniques in Immunocytochemistry, Academic Press, Orlando, FL Vol. 1 

25 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, P., Practice and Theory of immunoassays: 
Laboratory Techniques in Biochemistry and Molecular Biology, Elsevier Science 
Publishers, Amsterdam, The Netherlands (1985). The test samples of the present 
invention include cells, protein or membrane extracts of cells, or biological fluids such as 
sputum, blood, serum, plasma, or urine. The test sample used in the above-described 

30 method will vary based on the assay format, nature of the detection method and the 

tissues, cells or extracts used as the sample to be assayed. Methods for preparing protein 
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extracts or membrane extracts of cells are well known in the art and can be readily be 
adapted in order to obtain a sample which is compatible with the system utilized. 

In another embodiment of the present invention, kits are provided which contain 
the necessary reagents to carry out the assays of the present invention. Specifically, the 
5 invention provides a compartment kit to receive, in close confinement, one or more 
containers which comprises: (a) a first container comprising one of the probes or 
antibodies of the present invention; and (b) one or more other containers comprising one 
or more of the following: wash reagents, reagents capable of detecting presence of a 
bound probe or antibody. 

10 In detail, a compartment kit includes any kit in which reagents are contained in 

separate containers. Such containers include small glass containers, plastic containers or 
strips of plastic or paper> Such containers allows one to efficiently transfer reagents from 
one compartment to another compartment such that the samples and reagents are not 
cross-contaminated, and the agents or solutions of each container can be added in a 

1 5 quantitative fashion from one compartment to another. Such containers will include a 
container which will accept the test sample, a container which contains the antibodies 
used in the assay, containers which contain wash reagents (such as phosphate buffered 
saline, Tris-bufFers, etc.), and containers which contain the reagents used to detect the 
bound antibody or probe. Types of detection reagents include labeled nucleic acid probes, 

20 labeled secondary antibodies, or in the alternative, if the primary antibody is labeled, the 
enzymatic, or antibody binding reagents which are capable of reacting with the labeled 
antibody. One skilled in the art will readily recognize that the disclosed probes and 
antibodies of the present invention can be readily incorporated into one of the established 
kit formats which are well known in the art. 

25 

4.17 MEDICAL IMAGING 

The novel polypeptides and binding partners of the invention are useful in 
medical imaging of sites expressing the molecules of the invention (e.g., where the 
polypeptide of the invention is involved in the immune response, for imaging sites of 
30 inflammation or infection). See, e.g., Kunkel et al., U.S. Pat. NO. 5,41 3,778. Such 
methods involve chemical attachment of a labeling or imaging agent, administration of 
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the labeled polypeptide to a subject in a pharmaceutical^ acceptable carrier, and imaging 
the labeled polypeptide in vivo at the target site. 

4.18 SCREENING ASSAYS 

5 Using the isolated proteins and polynucleotides of the invention, the present 

invention further provides methods of obtaining and identifying agents which bind to a 
polypeptide encoded by an ORF corresponding to any of the nucleotide sequences set 
forth in SEQ ID NO: 1-739, or bind to a specific domain of the polypeptide encoded by 
the nucleic acid. In detail, said method comprises the steps of: 

10 (a) contacting an agent with an isolated protein encoded by an ORF of the 

present invention, or nucleic acid of the invention; and 

(b) determining whether the agent binds to said protein or said nucleic acid. 
In general, therefore, such methods for identifying compounds that bind to a 
polynucleotide of the invention can comprise contacting a compound with a 

1 5 polynucleotide of the invention for a time sufficient to form a polynucleotide/compound 
complex, and detecting the complex, so that if a polynucleotide/compound complex is 
detected, a compound that binds to a polynucleotide of the invention is identified. 

Likewise, in general, therefore, such methods for identifying compounds that bind 
to a polypeptide of the invention can comprise contacting a compound with a polypeptide 

20 of the invention for a time sufficient to form a polypeptide/compound complex, and 
detecting the complex, so that if a polypeptide/compound complex is detected, a 
compound that binds to a polynucleotide of the invention is identified. 

Methods for identifying compounds that bind to a polypeptide of the invention 
can also comprise contacting a compound with a polypeptide of the invention in a cell for 

25 a time sufficient to form a polypeptide/compound complex, wherein the complex drives 
expression of a receptor gene sequence in the cell, and detecting the complex by 
detecting reporter gene sequence expression, so that if a polypeptide/compound complex 
is detected, a compound that binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate 

30 the activity of a polypeptide of the invention (that is, increase or decrease its activity, 

relative to activity observed in the absence of the compound). Alternatively, compounds 
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identified via such methods can include compounds which modulate the expression of a 
polynucleotide of the invention (that is, increase or decrease expression relative to 
expression levels observed in the absence of the compound). Compounds, such as 
compounds identified via the methods of the invention, can be tested using standard 
5 assays well known to those of skill in the art for their ability to modulate 
activity/expression. 

The agents screened in the above assay can be, but are not limited to, peptides, 
carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be 
selected and screened at random or rationally selected or designed using protein modeling 
10 techniques. 

For random screening, agents such as peptides, carbohydrates, pharmaceutical 
agents and the like are selected at random and are assayed for their ability to bind to the 
protein encoded by the ORF of the present invention. Alternatively, agents may be 
rationally selected or designed. As used herein, an agent is said to be "rationally selected 

15 or designed" when the agent is chosen based on the configuration of the particular 
protein. For example, one skilled in the art can readily adapt currently available 
procedures to generate peptides, pharmaceutical agents and the like, capable of binding to 
a specific peptide sequence, in order to generate rationally designed antipeptide peptides, 
for example see Hurby et al., Application of Synthetic Peptides: Antisense Peptides," In 

20 Synthetic Peptides, A User's Guide, W.R Freeman, NY (1992), pp. 289-307, and 

Kaspczak et aL, Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or the like. 

In addition to the foregoing, one class of agents of the present invention, as 
broadly described, can be used to control gene expression through binding to one of the 
ORFs or EMFs of the present invention. As described above, such agents can be 

25 randomly screened or rationally designed/selected. Targeting the ORF or EMF allows a 
skilled artisan to design sequence specific or element specific agents, modulating the 
expression of either a single ORF or multiple ORFs which rely on the same EMF for 
expression control. One class of DNA binding agents are agents which contain base 
residues which hybridize or form a triple helix formation by binding to DNA or RNA. 

30 Such agents can be based on the classic phosphodiester, ribonucleic acid backbone, or 
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can be a variety of sulfhydryl or polymeric derivatives which have base attachment 
capacity. 

Agents suitable for use in these methods preferably contain 20 to 40 bases and are 
designed to be complementary to a region of the gene involved in transcription (triple 

5 helix - see Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et ai., Science 241 :456 
(1988); and Dervan et aL, Science 251:1360 (1991)) or to the mRNA itself (antisense - 
Okano, J. Neurochem. 56:560 (1991); Oligodeoxynucleotides as Antisense Inhibitors of 
Gene Expression, CRC Press, Boca Raton, FL (1988)). Triple helix-formation optimally 
results in a shut-off of RN A transcription from DNA, while antisense RNA hybridization 

10 blocks translation of an mRNA molecule into polypeptide. Both techniques have been 
demonstrated to be effective in model systems. Information contained in the sequences 
of the present invention is necessary for the design of an antisense or triple helix 
oligonucleotide and other DNA binding agents. 

Agents which bind to a protein encoded by one of the ORFs of the present 

1 5 invention can be used as a diagnostic agent. Agents which bind to a protein encoded by 
one of the ORFs of the present invention can be formulated using known techniques to 
generate a pharmaceutical composition. 

4.19 USE OF NUCLEIC ACIDS AS PROBES 

20 Another aspect of the subject invention is to provide for polypeptide-specific 

nucleic acid hybridization probes capable of hybridizing with naturally occurring 
nucleotide sequences. The hybridization probes of the subject invention may be derived 
from any of the nucleotide sequences SEQ ID NO: 1-739. Because the corresponding 
gene is only expressed in a limited number of tissues, a hybridization probe derived from 

25 of any of the nucleotide sequences SEQ ID NO: 1-739 can be used as an indicator of the 
presence of RNA of cell type of such a tissue in a sample. 

Any suitable hybridization technique can be employed, such as, for example, in 
situ hybridization. PCR as described in US Patents Nos. 4,683,195 and 4,965,1 88 
provides additional uses for oligonucleotides based upon the nucleotide sequences. Such 

30 probes used in PCR may be of recombinant origin, may be chemically synthesized, or a 
mixture of both. The probe will comprise a discrete nucleotide sequence for the detection 
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of identical sequences or a degenerate pool of possible sequences for identification of 
closely related genomic sequences. 

Other means for producing specific hybridization probes for nucleic acids include 
the cloning of nucleic acid sequences into vectors for the production of mRNA probes. 
5 Such vectors are known in the art and are commercially available and may be used to 
synthesize RNA probes in vitro by means of the addition of the appropriate RNA 
polymerase as T7 or SP6 RNA polymerase and the appropriate radioactively labeled 
nucleotides. The nucleotide sequences may be used to construct hybridization probes for 
mapping their respective genomic sequences. The nucleotide sequence provided herein 

10 may be mapped to a chromosome or specific regions of a chromosome using well known 
genetic and/or chromosomal mapping techniques. These techniques include in situ 
hybridization, linkage analysis against known chromosomal markers, hybridization 
screening with libraries or flow-sorted chromosomal preparations specific to known 
chromosomes, and the like. The technique of fluorescent in situ hybridization of 

1 5 chromosome spreads has been described, among other places, in Verma et al ( 1 988) 

Human Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York NY. 

Fluorescent in situ hybridization of chromosomal preparations and other physical 
chromosome mapping techniques may be correlated with additional genetic map data. 
Examples of genetic map data can be found in the 1994 Genome Issue of Science 

20 (265: 1 98 1 f)- Correlation between the location of a nucleic acid on a physical 

chromosomal map and a specific disease (or predisposition to a specific disease) may 
help delimit the region of DNA associated with that genetic disease. The nucleotide 
sequences of the subject invention may be used to detect differences in gene sequences 
between normal, carrier or affected individuals. 

25 4.20 PREPARATION OF SUPPORT BOUND OLIGONUCLEOTIDES 

Oligonucleotides, i.e., small nucleic acid segments, may be readily prepared by, for 
example, directly synthesizing the oligonucleotide by chemical means, as is commonly 
practiced using an automated oligonucleotide synthesizer. 

Support bound oligonucleotides may be prepared by any of the methods known to 
30 those of skill in the art using any suitable support such as glass, polystyrene or Teflon. One 
strategy is to precisely spot oligonucleotides synthesized by standard synthesizers. 
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Immobilization can be achieved using passive adsorption (Inouye & Hondo, ( 1 990) J. Clin. 
Microbiol. 28(6) 1469-72); using UV light (Nagata et al, 1985; Dahlen et al, 1987; 
Morrissey & Collins, (1989) Mol. Cell Probes 3(2) 189-207) or by covalent binding of base 
modified DNA (Keller et al, 1 988; 1 989); all references being specifically incorporated 
5 herein. 

Another strategy that may be employed is the use of the strong biotin-streptavidin 
interaction as a linker. For example, Broude et al (1994) Proc. Natl. Acad. Sci. USA 91(8) 
3072-6, describe the use of biotinylated probes, although these are duplexprobes, that are 
immobilized on streptavidin-coated magnetic beads. Streptavidin-coated beads may be 

1 0 purchased from Dynal, Oslo. Of course, this same linking chemistry is applicable to coating 
any surface with streptavidin. Biotinylated probes may be purchased from various sources, 
such as, e.g., Operon Technologies (Alameda, CA). 

Nunc Laboratories (Naperville, IL) is also selling suitable material that could be 
used. Nunc Laboratories have developed a method by which DNA can be covalently bound 

15 to the microwell surface termed Covalink NH. CovaLink NH is a polystyrene surface 

grafted with secondary amino groups (>NH) that serve as bridge-heads for further covalent 
coupling. CovaLink Modules may be purchased from Nunc Laboratories. DNA molecules 
may be bound to CovaLink exclusively at the 5'-end by a phosphoramidate bond, allowing 
immobilization of more than 1 pmol of DNA (Rasmussene/ al, (1991) Anal. Biochem. 

20 198(1)138-42). 

The use of CovaLink NH strips for covalent binding of DNA molecules at the 5'-end 
has been described (Rasmussen et al., (1 991). In this technology, a phosphoramidate bond 
is employed (Chu et al., (1 983) Nucleic Acids Res. 1 1 (8) 65 1 3-29). This is beneficial as 
immobilization using only a single covalent bond is preferred. The phosphoramidate bond 

25 joins the DNA to the CovaLink NH secondary amino groups that are positioned at the end 
of spacer arms covalently grafted onto the polystyrene surface through a 2 nm long spacer 
arm. To link an oligonucleotide to CovaLink NH via an phosphoramidate bond, the 
oligonucleotide terminus must have a 5'-end phosphate group. It is, perhaps, even possible 
for biotin to be covalently bound to CovaLink and then streptavidin used to bind the probes. 

30 More specifically, the linkage method includes dissolving DNA in water (7.5 ng/ul) 

and denaturing for 10 min. at 95°C and cooling on ice for lOmin. Ice-cold0.1 M 
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l-methylimidazole,pH 7.0 (1-Melm 7 ), is then added to a final concentration of 10 mM 
1 -Melm 7 . A ss DNA solution is then dispensed into CovaLink NH strips (75 ul/well) 
standing on ice. 

Carbodiimide 0.2 M 1 -ethyl-3-(3-dimethylaminopropyl)-carbodiimide (EDC), 
dissolved in 1 0 mM 1-Melm 7 , is made fresh and 25 ul added per well. The strips are 
incubated for 5 hours at 50°C After incubation the strips are washed using, e.g., 
Nunc-Immuno Wash; first the wells are washed 3 times, then they are soaked with washing 
solution for 5 min., and finally they are washed 3 times (where in the washing solution is 0.4 
N NaOH, 0.25% SDS heated to 50°C). 

It is contemplated that a further suitable method for use with the present invention is 
that described in PCT Patent Application WO 90/03382 (Southern & Maskos), incorporated 
herein by reference. This method of preparing an oligonucleotide bound to a support 
involves attaching a nucleoside 3'-reagent through the phosphate group by a covalent 
phosphodiesterlink to aliphatic hydroxyl groups carried by the support. The 
oligonucleotide is then synthesized on the supported nucleoside and protecting groups 
removed from the synthetic oligonucleotide chain under standard conditions that do not 
cleave the oligonucleotide from the support. Suitable reagents include nucleoside 
phosphoramidite and nucleoside hydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA 
probe arrays may be employed. For example, addressable laser-activated photodeprotection 
may be employed in the chemical synthesis of oligonucleotides directly on a glass surface, 
as described by Fodor et al (1 99 1) Science 25 1 (4995) 767-73, incorporated herein by . 
reference. Probes may also be immobilized on nylon supports as described by Van Ness et 
al (1 991) Nucleic Acids Res. 1 9(12) 3345-50; or linked to Teflon using the method of 
Duncan & Cavalier (1988) Anal. Biochem. 169(1) 104-8;all references being specifically 
incorporated herein. 

To link an oligonucleotide to a nylon support, as described by Van Ness et al. 
(1991), requires activation of the nylon surface via alkylation and selective activation of the 
5-amine of oligonucleotides with cyanuric chloride. 

One particular way to prepare support bound oligonucleotides is to utilize the 
light-generated synthesis described by Pease et al, (1 994) PNAS USA 91(11) 5022-6, 
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incorporated herein by reference). These authors used current photolithographic techniques 
to generate arrays of immobilized oligonucleotide probes (DNA chips). These methods, in 
which light is used to direct the synthesis of oligonucleotide probes in high-density, 
miniaturized arrays, utilize photolabile 5'-protected #-acyl-deoxynucleoside 
phosphoramidites, surface linker chemistry and versatile combinatorial synthesis strategies. 
A matrix of 256 spatially defined oligonucleotide probes may be generated in this manner. 

4.21 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained from any appropriate source, such as cDNAs, 
genomic DNA, chromosomal DNA, microdissected chromosome bands, cosmid or YAC 
inserts, and RNA, including mRNA without any amplification steps. For example, 
Sambrook et al. (1989) describes three protocols for the isolation of high molecular weight 
DNA from mammalian cells (p. 9. 14-9.23). 

DNA fragments may be prepared as clones in' Ml 3, plasmid or lambda vectors 
and/or prepared directly from genomic DNA or cDNA by PCR or other amplification 
methods. Samples may be prepared or dispensed in multiwell plates. About 1 00- 1 000 ng of 
DNA samples may be prepared in 2-500 ml of final volume. 

The nucleic acids would then be fragmented by any of the methods known to those 
of skill in the art including, for example, using restriction enzymes as described at 9.24-9.28 
of Sambrook et al. (1 989), shearing by ultrasound and NaOH treatment. 

Low pressure shearing is also appropriate, as described by Schriefer et al. (1 990) 
Nucleic Acids Res. 1 8(24) 7455-6, incorporated herein by reference). In this method, DNA 
samples are passed through a small French pressure cell at a variety of low to intermediate 
pressures. A lever device allows controlled application of low to intermediate pressures to 
the cell. The results of these studies indicate that low-pressure shearing is a useful 
alternative to sonic and enzymatic DNA fragmentation methods. 

One particularly suitable way for fragmenting DNA is contemplated to be that using 
the two base recognition endonuclease, Cv/JI, described by Fitzgerald et al. (1 992) Nucleic 
AcidsRes. 20(14) 3753-62. These authors described an approach for the rapid 
fragmentation and fractionation of DNA into particular sizes that they contemplated to be 
suitable for shotgun cloning and sequencing. 
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The restriction endonuclease Cv/JI normally cleaves the recognition sequence 
PuGCPy between the G and C to leave blunt ends. Atypical reaction conditions, which alter 
the specificity of this enzyme (Cv/JI**), yield a quasi-random distribution of DN A 
fragments form the small molecule pUC 1 9 (2688 base pairs). Fitzgerald et al (1 992) 
5 quantitatively evaluated the randomness of this fragmentation strategy, using a Cv/JI** 
digest of pUC19 that was size fractionated by a rapid gel filtration method and directly 
ligated, without end repair, to a lac Z minus M 1 3 cloning vector. Sequence analysis of 76 
clones showed that Cv/JI** restricts pyGCPy and PuGCPu, in addition to PuGCPy sites, and 
that new sequence data is accumulated at a rate consistent with random fragmentation. 

1 0 As reported in the literature, advantages of this approach compared to sonication and 

agarose gel fractionation include: smaller amounts of DNA are required (0.2-0.5 ug instead 
of 2-5 ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or 
agarose gel electrophoresis and elution are needed 

Irrespective of the manner in which the nucleic acid fragments are obtained or 

1 5 prepared, it is important to denature the DNA to give single stranded pieces available for 
hybridization. This is achieved by incubating the DNA solution for 2-5 minutes at 80-90°C. 
The solution is then cooled quickly to 2°C to prevent renaturationof the DNA fragments 
before they are contacted with the chip. Phosphate groups must also be removed from 
genomic DNA by methods known in the art. 

20 4.22 PREPARATION OF DNA ARRAYS 

Arrays may be prepared by spotting DNA samples on a support such as a nylon 
membrane. Spotting may be performed by using arrays of metal pins (the positions of which 
correspond to an array of wells in a microtiter plate) to repeated by transfer of about 20 nl of 
a DNA solution to a nylon membrane. By offset printing, a density of dots higher than the 

25 density of the wells is achieved. One to 25 dots may be accommodated in 1 mm , 

depending on the type of label used. By avoiding spotting in some preselected number of 
rows and columns, separate subsets (subarrays) may be formed. Samples in one subarray 
may be the same genomic segment of DNA (or the same gene) from different individuals, or 
may be different, overlapped genomic clones. Each of the subarrays may represent replica 

30 spotting of the same samples. In one example, a selected gene segment may be amplified 
from 64 patients. For each patient, the amplified gene segment may be in one 96-weIl plate 
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(all 96 wells containing the same sample). A plate for each of the 64 patients is prepared. By 
using a 96-pin device, all samples may be spotted on one 8 x 12 cm membrane. Subarrays 
may contain 64 samples, one from each patient. Where the 96 subarrays are identical, the 
dot span may be 1 mm 2 and there may be a 1 mm space between subarrays. 

Another approach is to use membranes or plates (available from NUNC, Naperville, 
Illinois) which may be partitioned by physical spacers e.g. a plastic grid molded over the 
membrane, the grid being similar to the sort of membrane applied to the bottom of multiwell 
plates, or hydrophobic strips. A fixed physical spacer is not preferred for imaging by 
exposure to flat phosphor-storage screens or x-ray films. 

The present invention is illustrated in the following examples. Upon consideration 
of the present disclosure, one of skill in the art will appreciate that many other embodiments 
and variations may be made in the scope of the present invention. Accordingly, it is 
intended that the broader aspects of the present invention not be limited to the disclosure of 
the following examples. The present invention is not to be limited in scope by the 
exemplified embodiments which are intended as illustrations of single aspects of the 
invention, and compositions and methods which are functionally equivalent are within the 
scope of the invention. Indeed, numerous modifications and variations in the practice of the 
invention are expected to occur to those skilled in the art upon consideration of the present 
preferred embodiments. Consequently, the only limitations which should be placed upon 
the scope of the invention are those which appear in the appended claims. 

All references cited within the body of the instant specification are hereby 
incorporated by reference in their entirety. 

5.0 EXAMPLES 

5.1 EXAMPLE 1 

Novel Nucleic Acid Sequences Obtained From V arious Libraries 
A plurality of novel nucleic acids were obtained from cDNA libraries prepared from 
various human tissues and in some cases isolated from a genomic library derived from 
human chromosome using standard PCR, SBH sequence signature analysis and Sanger 
sequencing techniques. The inserts of the library were amplified with PCR using primers 
specific for the vector sequences which flank the inserts. Clones from cDNA libraries were 
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spotted on nylon membrane filters and screened with oligonucleotide probes (e.g., 7-mers) 
to obtain signature sequences. The clones were clustered into groups of similar or identical 
sequences. Representative clones were selected for sequencing. 

In some cases, the 5' sequence of the amplified inserts was then deduced using a 
5 typical Sanger sequencing protocol. PCR products were purified and subjected to 

fluorescent dye terminator cycle sequencing. Single pass gel sequencing was done using a 
377 Applied Biosy stems (ABI) sequencer to obtain the novel nucleic acid sequences. In 
some cases RACE (Random Amplification of cDN A Ends) was performed to further extend 
the sequence in the 5' direction. 

10 

5.2 EXAMPLE 2 

Novel Contigs 

The novel contigs of the invention were assembled from sequences that were 
obtained from a cDNA library by methods described in Example 1 above, and in some cases 

1 5 sequences obtained from one or more public databases. Chromatograms were base called 
and assembled using a software suite from University of Washington, Seattle containing 
three applications designated PHRED, PHRAP, and CONSED. The sequences for the 
resulting nucleic acid contigs are designated as SEQ ID NO: 1 -739 and are provided in the 
attached Sequence Listing. The contigs were assembled using an EST sequence as a seed. 

20 Then a recursive algorithm was used to extend the seed EST into an extended assemblage, 
by pulling additional sequences from different databases (i.e., Hyseq's database containing 
EST sequences, dbEST version 1 20, gb pri 1 20, UniGene version 1 20, and Genpept 1 20) 
that belong to this assemblage. The algorithm terminated when there was no additional 
sequences from the above databases that would extend the assemblage. Inclusion of 

25 component sequences into the assemblage was based on a BLASTN hit to the extending 
assemblage with BLAST score greater than 300 and percent identity greater than 95%. 

The nearest neighbor result for the assembled contig was obtained by a F ASTA 
version 3 search against Genpept release 1 20, using FASTXY algorithm. FASTXY is an 
improved version of F ASTA alignment which allows in-codon frame shifts. The nearest 

3 0 neighbor result showed the closest homologue for each assemblage from Genpept (and 
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contains the translated amino acid sequences for which the assemblage encodes). The 
nearest neighbor results for SEQ ID NO: 1-739 are shown in Table 2. 

Tables 1, 2, and 3 follow. Table 1 shows the various tissue sources of SEQ ID NO: 
1 -739. Table 2 shows the nearest neighbor result for the assembled contig. The nearest 

5 neighbor result shows the closest homologue for each assemblage and contains the 
translated amino acid sequences for which the assemblage encodes. Table 2 also shows 
homologues with identifiable functions for SEQ ID NO: 1-739. The polypeptides were 
predicted using a software program called F ASTY (available from 
http://fasta.bioch.virginia.edu ) which selects a polypeptide based on a comparison of 

1 0 translated novel polynucleotides to known polynucleotides (W.R. Pearson, Methods in 

Enzymology, Vol. 183: pp. 63-98, (1990), herein incorporated by reference). Table 3 shows 
the predicted amino acid sequence corresponding to the novel nucleic acid contig sequences. 



Table 1 - Tissue Sources 



Txssue 
Origin 



adult brain 



RNA Source 



GIBCO 



Hyseq 
Library 
Name 



AB3001 



SEQ ID NOS: 



28 46 54 62 95 117 134 175 188-189 

324 330 337 356 369 371 378 386 

389 396 432 435-436 468 472-473 

476-477 483 486 518 538-539 543 

545 557 565 571 573 578 582 598 

613-614 619 627 632 634 639 687 
709 



adult brain 



GIBCO 



ABD003 



5 12 


46 


52 57 66 


79 


91 


97 134 144 


148 


150 


162 


164 


172 


175 


-176 


181 


186 


193 


250 


323 


325- 


327 


330 


334 


338 


362 


367 


369 


371 


378 


-379 


386 


388- 


389 


392 


396- 


397 


399 


-401 


403 


416 


422 


435 


444 


449 


451 


454 


461 


463- 


464 


468 


472- 


473 


483 


486 


494 


506 


511 


513 


516 


520 


523 


-524 


526 


529 


533 


536- 


-537 


539 


545 


548 


552 


556 


558 


-559 


562- 


563 


565 


567 


569 


573- 


574 


576 


579- 


580 


582 


-584 


590 


593- 


594 


598 


602 


606 


613 


-614 


619- 


621 


623 


-624 


627 


634 


637 


641 


646 


648 


659 


675 


688- 


689 


694 


696- 


-698 


703 


714 


729 













adult brain 



Clontech 



ABR001 



adult brain 



Clontech 



ABR006 



57 162 164 227 266 316 334 356 367 
385 438 468 512 524 528 557 582 

5 90 621 627 631 634 689 714 

189 228 385 438 571 584 632 650 

677 

13 5 11-25 31-32 46-47 55-57 59 



adult brain 



Clontech 



ABR008 



118 



WO 01/53455 



PCT/US00/35017 



Tissue 


RNA Source 


Hyseq 


SEQ ID NOS: 


Origin 




Library- 








Name 










61 65-67 69 75 79 91 103 108 111 








113-114 126 132 150 160 162 164 








171-172 186 188-189 193 202-203 








206 210-212 220 222-224 227-229 








233 235-236 243-247 251-252 257 








264-266 268 275 313 324 328-331 








334-335 338-339 343 346-347 351 








355 357 359-361 365 367 370-371 








378 380 382 386-389 391 396 399- 








400 402 406 413 419-420 423 426 








432 434 437-438 442 446 448-449 








459-460 465 468 470 47^2-473 475 








481-483 487 489-490 495-497 499 








501 503-504 507-509 511 520 524 








526 528 532-533 536 539-540 543- 








546 551-552 556-557 563 565-567 








569 572-573 576-577 579-580 582 








584 586 590-591 593 595-597 599- 








602 604 610-616 620-621 624-625 








627-628 632 634 637-638 641 643- 








644 646-647 650 653-657 660-662 








668 672 675 677-678 680-681 688- 








689 691 693 695-696 698 706-707 








709 711 713-727 729 731 733-734 








736 738-739 


adult brain 


Clontech 


ABR011 


334 476 634 677 


adult brain 


BioChain 


ABR012 


379 587 


adult brain 


Invitrogen 


ABR013 


334 634 


adult brain 


Invitrogen 


ABT004 


3 19 57 62 66 75 110 122 150 160 








162 167 171 176 186 197 203 211 








230 232 259 328-331 334 369 382 








389 394 400 406 417 426 429 442 








457 472 483-484 492 511 514 529 








531 534 537 540 553 558 562 572 








580 582-584 590 604 611 613 615 








622 637 639 643-644 648 688-689 








692 695 


cultured 


Strategene 


ADP001 


16 37-39 66 109 120 141 144 193 


preadipo- 






273 316 331 333 338 389 415 429 


cytes 






442 444 464-465 475 489 501 511 






513 531 534 539-540 545-546 557 








583-584 590 596 602 607 613 615 








619 622 629 632 634 643 


adrenal 


Clontech 


ADR002 


4-5 12 48 53 57 162 164 172 186 


gland 






188 192 196 203 207 213 258 316 






330-331 333 339 354 356-357 369 








383 385 388 392 395 402 406 411 








415 434 454-455 465 468 473 475 








477 491 498 501 509 511 517 528- 








529 532 537-539 542 545 558 560 








565 567 576-577 586 600 606 615 








621 624 627 632 634 647 653 660 








667 683 689 696 714 
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Tissue 


RNA Source 


Hyseq 






SEQ ID NC 


Ja : 






Origin 




Library 




















Name 


















adult heart 


GIBCO 


AHR001 


28 3 


9 57 


64- 


65 7 


5 79 


lbO 


97-9 


o n no 
0 lUo 






117 


134 


144 


157 


159- 


164- 


166 








169 


171 


174' 


184 


192- 


193 


20 3 


207 








220 


243 


256 


258 


266- 


26 7 


281 


^ i >i 
314 








316 


318 


328- 


329 


331 


*5 O 

338 - 


"U "5 Q 

33 9 


341 








346 


348 


354 


356- 


357 


"3 £T C 

36b - 


367 


369 








371 


377- 


379 


382 


385- 


386 


3 88 


3 93 








395- 


396 


399- 


401 


403 


415 


420 










425 


431- 


432 


435- 


436 


445 


4bl 


/ICO 

4b9 








465 


472- 


473 


477 


483 


486 


488 


49vJ 








496 


501 


503 


508 


515 


d 19 - 




cor 








528 


531 


533- 


534 


537- 


536 


540- 


541 








544 


546 


552 


556- 


557 


D D £t 




566- 








571 


573 


576- 


581 


583- 


C Q A 


C Q C - 


DO / 








594 


602 


606 


608 


611 


O 1J 


C1 c 


DID 








620- 


621 


626- 


628 


632 


C "3 A 


b41 


CA*l 
w4 J 








646 


648 


653 


659 


667 


c ic 
o / b 


cn Q 
b / o 


DO/ 








689 


696 


703- 


704 


708 


■7 1 1 

/ll 


11 A 

/ 14 


T) Q _ 




.> 




730 














i i n/r 


adult 
kidney 


GIBCO 


AKD001 


3 28-29 


48 56-57 67 


79 € 


> A Q1 


f lUb 






117 


134 


138 


140 


144 


156 


160- 


■ lb4 






168- 


■170 


172 


177 


183 


188- 


■189 


19^ - 








193 


199 


203 


207 


235 


251 


257 


z / o 








319 


321- 


-323 


328- 


-330 


337 


34b - 


1 A 7 

- J 4 / 








349 


354- 


-356 


360 


367- 


-369 


371 


0 / D 








378- 


-381 


383- 


-386 


388- 


-3 89 


392 


J 9b 








397 


399 


401 


404 


407 


yl Art 

409 


>» -i i 
411- 










415- 


-416 


420- 


-422 


427 




4-3o - 


A1 7 








439- 


-440 


444 


451- 


-456 


4 CO 


-4d9 


ACA - 
fk Oft — 








465 


468 


470 


472- 


-473 


A Tl 


>1 O T 

481 


4o J 








486- 


-487 


492 


496 


501 


r- r\ -\ 

503 




-DUO 








508 


511 


513 


-516 


518 














533 


535 


537 


-541 


543 


a^ 

D ft D 


~ Df* O 


548 








552 


557 


559 


-560 


562 


-563 


565 


-569 








572 


-574 


576 


-577 


579 


-587 


589 


-591 








593 


-594 


602 


604 


-607 




- O If* 


fil 7- 








618 


620 


-624 


627 


-628 


ci n 


O J rfi 


-635 








637 


-638 


640 


-642 


644 


-CAR 
— OfrD 


D ~J 


662 








664 


667 


-668 


677 


682 


C ft c: 


Cft 7 


689 








694 


-696 


698 


703 


716 


723 


728 


-729 








732 


734 














adult 


Invitrogen 




92 


136 


154 


160 


164 


178 


271 


314 347 


kidney 






353 


360 


367 


376 


378 


— j / 


J ou 


391 






402 


409 


423 


432 


449 


a m 


4.77 


490 








494 


503 


526 


528 


531 


A 

O J4 


J JO 


-539 








541 


545 


-546 


559 


566 


579 


584 


588 








594 


602 


613 


621 


624 


632 


647 


652 








68.9 
















adult lung 


GIBCO 


ALG001 


56- 


57 6 


7 69 


98 


113 


134 


144 
369 


"164 172 
371 






191 


-192 


270 


321 


328 


338 








374 


378 


380 


388 


-389 


396 


405 


411 








416 


424 


443 


-444 


456 


473 


-474 


482- 








483 


497 


508 


518 


529 


531 


534 


536 
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Tissue 
Origin 



RNA Source 



Hyseq 
Library- 
Name 



SEQ ID NOS: 



540 552 556 559 563 568 573 579- 

580 585-586 588-589 593 601-602 

606 612-613 618 634 662 667 685 

696 702 726 729-730 



lymph node 



Clontech 



ALN001 



28 57 79 113 164 172 179 193 240 
325 332 367 378-379 386 388 402 
485 526 580 586 603 613-614 621- 
622 628 634 662 667 686 734 



young liver 



GIBCO 



ALV001 



3 24 28 54 60 117 134 137 154 160 

193 196 242 273 316 328-329 334 

351 354 370-371 388 392 395-396 

401 406 411 415 432 435 439 448 

454-455 477 483 486-487 495 506 

509 514 518 523-524 526 529 531 
534 537-538 540 544 548 566 568 

571 573 579 587-588 591 594 602 

621 641 645 686 713 723 



adult liver 



Inyitrogen 



ALV002 



3 24 27 
106 134 
232 240 
328 347 
369 371- 
397 430 
475 485 
530-531 
548 566 
612 623 
710 714 



56-57 65-66 
140 164 192 
242 271-272 
349-350 353 
372 378-379 
435 448 457 
487 502 505- 
533-534 537 
574-575 579 
640 648-649 



71 79 92 97 
200 214 220 
291 313 316 
355 357 368- 
381-382 385 
459 471-472 
506 511 520 
540-541 543 
582 588 590 
681 687 689 



adult ovary 



Invxtrogen 



AOV001 



3 10 14 28 54 56-58 62 65-66 68 73 
75 79 98 127 144 154 162 164-165 
172-174 182 186 188-189 192-196 
206 213 224 234-235 241 243 248 
253 261 273 275 289 314 316 321- 
322 325-327 329-331 333-334 336- 
338 340 343 345-348 354-357 367 
369 371-372 378 382 386 388 395- 
397 399-402 404 407 411 415-416* 
419-420 425 427 429 431 435-437 
441 444 451 453-459 465 468-470 
472-475 481 485 490 494 496 501 
503 509-510 513 517-518 522-524 
526 528-529 531-534 537-542 545- 
546 548 552 554 556-557 559-560 
562-563 565 567-569 572-579 581- 
582 584-588 590-591 593-598 602- 
604 606 611-615 618 620-623 627 
629 631-632 635-638 643 647 652- 
654 657 659 661-662 667 674-675 
677-678 682 684 689 693 695-698 
703 705-707 714 717-718 723 729 
731 738 



adult 
placenta 



Clontech 



APL001 



172 224 239 363 371 392 437 531 
534 622 690 696 
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Tissue 


RNA Source 


Hyseq 








SEQ 


ID NOS: 






Origin 




Library- 






















Name 




















Invitrogen 


APL002 


57 66 122 161 172 24 


1 326 32 


9 334 






369 


388 


407 


427 


429 


436 


459 


464 








506 


508 


511 


539 


541 


545 


566 


573 








575 


590 


597 


637 


648 


690 








GIBCO 


ASP001 


28 57 65 


78 


93 95 117 134 156-157 


spleen 






172 


186 


188 


194 


214 


273 


314 


319 






331 


334 


338 


344 


354 


371 


374 


392 








436 


457 


471- 


-473 


478- 


479 


481 


483 








515 


526 


528- 


-529 


541 


548 


557 


559 








563 


565 


569 


573 


585- 


587 


603 


606 








613 


615 


618 


621- 


-622 


627 


632 


634 








637 


643 


654 


671 


689 


696- 


■698 


701 








712 


739 














testis 


GIBCO 


ATS001 


3 67 134 


160 192 235 


327 329 337 








342 


371 


375 


378 


380- 


381 


396 


399 








415 


431 


436 


441 


451 


472 


477^ 


•478 








483 


486 


494 


496 


503 


522 


524 


526 








531 


533- 


534 


538 


541- 


542 


546 


548 




. -> 




557 


568 


573 


577 


579 


581 


584 


594 








596 


618 


641 


658 


662 


689 


700 


714 








729- 


-730 














aciuic. 


Tn vi t irocren 


BLD001 


28 57 112 161 164 172 192 194 250 


DxaQacl 






334 


354 


370 


397 


404 


487 


513 


526 








531 


534 


545 


572 


599 


602 


620 


634 








651 


659 


672 


689 


713 


725 






Dpne ulal JTOW 


Pi on 1~ F»nhi 


BMD001 


10-11 28 31 


54 57 62 75 


78-83 88 






131 


-133 


135 


-137 


141- 


-143 


157 


159 








164 


171- 


-173 


176- 


-177 


187- 


-189 


192 








195 


200 


202 


205 


207 


218 


225 


282 








314 


-318 


325 


330 


334- 


-335 


337 


346- 








348 


367 


369 


372 


378 


383 


386 


388 








395 


401 


405 


412- 


-413 


416 


422 


436 








442 


-443 


447 


449 


455 


465 


472 


475 








477 


503 


516 


523 


528- 


-529 


533- 


-534 








539 


545 


551 


556 


559 


563 


565- 


-567 








571 


573- 


-574 


576 


579- 


-586 


594 


601- 








602 


606 


613 


620 


-623 


628- 


-629 


634 








638 


642- 


-643 


646 


656 


659 


666 


686 








689 


691 


696 


698 


-699 


703 


705 


714 








720 


726 


729 












bone marrow 


Clontech 


BMD002 


2 15 23 


35 


49 54 57 


59 


78 81 114 








156 


-157 


164 


171 


-172 


189 


-190 


202 








223 


240 


325 


334 


346 


357 


367 


379 








381 


-382 


388 


397 


412 


454 


465 


482 








490 


509 


516 


526 


535 


537 


563 


566 








579 


595 


600 


638 


640- 


-641 


654 


-655 








676 


689 


714 












adult colon 


Invitrogen 


CLN001 


48. 


79 94 13 


8 162 167 189 33. 


3 368- 








369 


375 


386 


404 


409 


414 


435 


-436 








455 


470 


525 


541 


548 


553 


567 


603 








634 


656 


659 


689 


694 


721 






adult 


BioChain 


CVX001 


3 28 35 


54 


57 7 


9 83 


95 


97 113 11/ 


cervix 






154 


162 


164 


172 


176 


220 


235 


248- 
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Tissue 
Origin 



RNA Source 



Hyseq 
Library- 
Name 



SEQ ID NOS: 



249 

354 

378- 

404 

459 

493- 

528 

569 

590 

631- 

695 



321 
356 
■379 
407 
468 
494 
531 
571- 
593- 
635 
715 



327 
362 
386 
420 
4 75 
496 
534 
573 
594 
639 
718 



329 

367- 

388- 

429 

477 

506 

544 

575- 

604 

661- 

738 



333 
•368 
389 
431 
479 
508 
550 
576 
606 
662 



338 

371 

395 

437 

483 

511 

552 

581- 

614 

675 



346 

374- 

401- 

443 

485 

517 

559 

583 

622 

689 



348 
•375 
•402 
451 
490 
526 
566 
588 
628 
692 



endothelial 
cells 



Strategene 



EDT001 | 3 28 31 
160 173 
207 220 
329-331 
379 384 
399 401 
435-437 
472 474 
501 503 
522-524 
545-546 
563 565 
580 583 
597 599 
621 624 
643 647 
694 696 
725 728- 



39 54 58 65 
187 189 191 
230 267 273 
336 347 354 
386 388 391 
407 420 422 
444 449 451 
-475 481-482 
506 511 513 
528 531-534 
548 550 552 
567 569 571 
•584 587-590 
602 611 614- 
630 632-634 
648 651 675 
698 703 708 
730 734 



-66 s 79 8 
193 197 
314 324 
369 372 
■394 396 
429 431 
455 459 
486 490 
515-517 
538-539 
557 559 
573 577 
593-594 
615 618 
637-638 
677 680 
714 719 



9 144 

-199 
326 
378- 

-397 

-432 
465 
499- 
520 
541 

-560 
579- 
596- 
620- 
642- 
682 
724- 



Genomic 
clones from 
the short 
arm of 
chromosome 
8 



Genomic 
DNA from 

Genetic 
Research 



EPM001 I 38 41-45 118-121 164 198 292-312 



Genomic 
clones from 
the short 
arm of 
chromosome 
8 



Genomic 
DNA from 

Genetic 
Research 



EPM003 I 43 164 295 



Genomic 
clones from 
the short 
arm of 
chromosome 
8 



Genomic 
DNA from 

Genetic 
Research 



EPM004 I 121 164 306 482 



Genomic 
clones from 
the short 
arm of 
chromosome 
8 



Genomic 
DNA from 

Genetic 
Research 



EPM006 I 293 
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Tissue 


RNA Source 


Hyseq 








SEQ 


ID NOS: 






Origin 




Library 






















Name 


















esophagus 


BioChain 


ESO002 


513 


526 














fetal brain 


Clontech 


FBR001 


57 468 563 634 


fetal brain 


Clontech 


FBR004 


162 


186 


254 


265 


491 


582 






fetal brain 


Clontech 


FBR006 


1-2 


5-6 


11-12 22-23 


49 57 62 73 94 








103 


114 


162 


164 


172 


189 


193 


203 








218 


240 


244 


251 


-252 


259 


279 


330- 








331 


334- 


-335 


346 


-347 


351 


367 


378 








386 


388- 


-389 


399 


413 


420 


422 


424 








434 


442 


444 


448 


465 


468 


470 


472- 








473 


490 


496 


501 


503- 


-504 


511 


520 








524 


528 


532 


-533 


539 


544- 


-546 


548 








551 


553 


563 


571 


573 


576 


587 


591 








601 


613 


615 


-616 


620- 


-621 


628 


634 








641 


644 


648 


653 


657 


662 


672 


-673 








689 


691 


698 


706 


714 


718 


725 


-728 






■ 


733 


735 


-739 












fetal brain 


Clontech 


FBRS03 


444 


587 














fetal brain 


Invitrogen 


FBT002 


17 < 


S6 157 162 164 186 190 1 


93 250 








270 


324 


331 


334 


-335 


338 


346 


354- 








355 


374 


382 


389 


-390 


426 


429 


-430 








437 


442 


453 


467 


471 


475 


481 


485 








491 


507 


-508 


513 


-514 


526 


528 


C "5 1 

biz 








540 


544 


548 


550 


552 


-553 


557 


-558 








563 


565 


-566 


590 


593 


602 


612 


013 




- 




637 


641 


648 


654 


662 


672 


676 










703 
















fetal heart 


I nvi t r ogen 


■citrD nm 
r rLtCU U-L 


57 


75 164 547 










fetal 


Clontech 


V KD001 


57 


164 


172 


179 


188 


194 208 


218 230 


kidney 






240 


250 


330 


334 


369 


388 


401 


All 






439 


454 


465 


529 


546 


550 


573 


576 








581 


583 


594 


-596 


602 


634 


648 


667 








676 


689 


698 


706 










fetal 


Clontech 


FKD002 


2 560 














kidney 






















fetal 


Invitrogen 


FKD007 


565 


596 


-597 












kidney 






















fetal lung 


Liontecn 


r IjVjU ux 


75 


164 


355 


386 


428 


455 


513 


524 528 






631 


689 














fetal lung 


Invitrogen 


FLG003 


30 


157 


162 


169 


188 


243 


253 


256 283 








330 


392 


400 


-401 


404 


407 


424 


428 








435 


-436 


479 


506 


508 


520 


530 


-531 








534 


572 


578 


584 


602 


611 


613 


631 








654 


658 


662 


676 


689 


701 


716 




fetal lung 


Clontech 


FLG004 


371 


fetal 


Columbia 


FLS001 


2-3 


5 26 29 


31 


35 4 


8 54 


-58 


60 62 


1 iver- 


U11X V C J- & _L Lr y 




65 


67 70 74 


-77 


79-8 


0 84 


-87 


89 92 


spleen 






96 


98-100 1 


04 117 122-130 138 140 






144 


-158 


160 


162 


164 


172 


-173 


185- 








186 


188 


-189 


192 


-194 


196 


199 


-200 








207 


214 


218 


-219 


237 


-238 


241 


269 








273 


280 


282 


314 


-316 


318 


-322 


324 








327 


329 


-331 


334 


-335 


337 


340 


345 








348 


-350 


354 


-358 


363 


-364 


367 


-371 
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Tissue 


RNA Source 


Hyseq 








SEQ 


ID NOS: 






Origin 




Library 






















Name 
























373 


375 


377 


-380 


382- 


383 


385- 


386 








388 


394- 


396 


399 


402 


409 


411- 


412 








418 


420- 


422 


424 


427 


431 


435- 


437 








440 


442 


448 


-451 


453 


455 


459 


461 








464 


-465 


470 


472- 


473 


475 


477- 


478 








480 


-485 


488 


-490 


501 


503 


505- 


506 








509 


511- 


513 


515- 


518 


520 


522- 


524 








526 


-534 


538 


-539 


541 


543- 


547 


549- 








550 


552- 


553 


556- 


557 


559- 


564 


566- 








567 


569 


571 


573 


576 


578- 


580 


582- 








587 


589 


591 


-594 


596- 


597 


599- 


600 








602 


611- 


615 


618 


620- 


62'5 


627- 


628 








631 


-636 


638 


641- 


642 


646 


648 


651 








659 


-660 


662 


-664 


667- 


668 


675- 


678 








680 


-681 


684 


689- 


690 


696- 


698 


709 








714 


723 


738 












fetal 


Columbia 


FLS002 


15 


31-32 


39 


-40 4 


7-49 52 


56 6 


0 65 


liver - 


University 




69 


72 75 


78 


84 97-98 


100 104 


115 


spleen 






123 


138 


140 


144 


146 


152- 


153 


157 








161 


164 


172 


-173 


182 


188 


194 


196 








199 


220 


241 


-242 


246 


249 


253 


255 








266 


273- 


275 


280- 


281 


288- 


291 


314- 








316 


318- 


319 


321- 


322 


324 


329- 


331 








336 


-339 


343 


347- 


350 


353- 


354 


357- 








358 


363 


367 


369- 


370 


372 


374 


378- 








380 


382- 


383 


386 


388- 


389 


393- 


397 








399 


405 


407 


409- 


410 


412 


421 


424 








432 


435 


439 


448 


450- 


451 


453- 


457 








459 


461 


464 


-465 


470 


472- 


475 


477 








479 


-481 


483 


485 


488 


490 


497 


501 








503 


506 


509 


511- 


513 


516- 


518 


520 








524 


527- 


528 


531- 


532 


534 


539 


541- 








546 


556 


559 


-560 


565- 


566 


569 


571 








574 


576 


579 


582- 


586 


588 


590 


597- 








599 


602- 


604 


606 


615 


618 


620- 


621 








623 


625 


627 


632- 


634 


639 


641 


644 








648 


666- 


668 


675- 


676 


681 


684 


689- 








690 


696- 


697 


701 


703 


714 


719 


723 








734 


-735 














fetal 


Columbia 


FLS003 


60 


79 15 


7 1 


90 690 








liver - 


University 




















spleen 






















fetal liver 


Invitrogen 


FLV001 


3 2 


7 35 


48 


50 56 


-57 


66 75 92 


94 








105 


157 


161 


164 


176 


189 


209 


220 








243 


272 


324 


328 


333 


335 


353 


369- 








370 


381 


392 


396 


429- 


430 


435 


439- 








440 


442 


444 


465 


471 


483 


487 


502 








506 


513- 


514 


519 


534- 


535 


537 


548 








554 


566 


568 


576- 


577 


580 


582 


590 








613 


621 


645 


648- 


649 


689 






fetal liver 


Clontech 


FLV002 


343 


fetal 


Invitrogen 


FMS001 


51 


79 97 


10 


B-11G 


166 


194 


196 


266 


muscle 






341 


352 


380 


389 


402 


407 


444 


464 
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Origin 



RNA Source 



Hyseq 
Library- 
Name 



SEQ ID NOS: 



475 501 513 524 546 552 554 560 

570 572 598 605 628 634 649 675 

703-704 714 737 

524 



etal 
muscle 



Invitrogen 



FMS002 



etal skin 



Invitrogen 



FSK001 



31 33 35 48 
117 157 162 
196 220 243 
333-334 367 
386 388-389 
420 429 444 
503 508 511 
531 534 537 
556-557 560 
574 576 579 
625 627 631 
653-654 662 



57 63 67 75 112-114 
164 172 178 180 188 
254 319 324 328 330 
369 371 375 379-383 
400 404 407 412 419- 
455 472-473 491 499 
514 517 52^-524 529 
540 542 547 552 554 
563 565 567 571-572 
590 596 599 616 621 
-632 634 639-640 648 
689 708 714 



fetal skin 



Invit-rogen 



FSK002 



501 537 
465 729 



fetal 
spleen 



BioChain 



FSP001 



umbilical 
cord 



BioChain 



FUC001 



27-28 35 57 
160 164 188 
321 328 334 
383 386 388 
413 415-416 
461 464-465 
486 488 490 
526 528-529 
546 550 552 
585 587-588 
616 618-619 
696 698 706 



68 83 105 136 157 159- 
191 225 279 315-316 
363 367 369 378-379 
-389 392 397 406-407 
427 440 449 455 458 
468 473-475 479 485- 
496 514 517 522 524 
531 533-534 538 540 
556-558 572 582 584- 
594-597 602 606 613 
631 634 637 651 689 
729 



fetal brain 



GIBCO 



HFB001 



macrophage 
infant 
brain 



Invitrogen 

Columbia 
University 



HMP001 
"IB2002 



3 5 22 26 46 53 66 73 94 11' 
139 164 172-173 188-189 212 
230-231 248 251 262 288-289 
325 329-331 334 337-338 348 
365-367 369 371 377-379 385- 
388 392 394 396 400 403 420 
429 437 444-446 449 451 455 
461-463 466-468 472-473 475 
481 483 485-486 488 490-491 
503-504 506 513 523-524 529 
533 539-541 545 548 550 552 
560 563 565-566 569 571 576 
579-580 583-584 586 590 593 
596-599 601-602 604 606 611 
615 618 621-623 627-628 634 
637 641 643 647 662 664-665 
675 677 680 68 9 695-697 703 

97 518 5 32 569 

28 46 56-57 59 67 75 78 109 
122 129 144 157 162 164-165 
176 180 190 193 212 220 226 



215 
316 
352 
386 
422 
459 
477 
496 
532- 
557- 
-577 
-594 
613 
-635 
667 
726 

TIT 

172 
236- 
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Origin 


RNA Source 


Hyseq 
Library 
Name 








SEQ 


ID NOS: 












237 


251 


261 


-262 


316 


318 


324 


328- 








330 


334 


-335 


337 


340 


3 54 


-356 


361 








364 


-365 


367 


369 


371 


-373 


377 


-380 








382 


385 


-386 


389 


392 


395 


397 


400 








411 


416 


421 


-422 


429 


432 


436 


438 








444 


448 


451 


456 


464 


-465 


469 


471- 








475 


484 


486 


496 


504 


-506 


511 


520 








524 


526 


529 


531 


533 


-534 


537 


-540 








544- 


-546 


548 


553 


556 


5 58 


562 


565 








567 


576 


579 


-580 


582 


584 


586 


589- 








590 


593 


597 


-598 


602 


613- 


-614 


618 








620- 


■621 


627 


-628 


632 


6 3^ 


636 


641 








650 


654 


659 


662 


667 


683 


689 


721 








730 
















infant 


Columbia 


IB2003 


46 54 75 10 


9 156 164 220 244 251 


brain 


University 




314 


324- 


-325 


331 


335 


340 


361- 


-362 








367 


369 


377 


-379 


400 


408 


438 


442 








456 


460 


464 


469 


472 


496 


506 


523- 








524 


526 


529 


538 


540 


544- 


-545 


547 








558 


560- 


-562 


565 


567 


569 


579 


584 








598 


602 


613 


615 


621 


627 


632 


634 








637 


639 


650 


738 










infant 


Columbia 


IBM002 


262 


340 


432 


436 


438 


4 72 


531 


534 


brain 


University 




569 


613 


634 












infant 


Columbia 


IBS001 


162 


231 


283 


331 


369 


385 


438 


444 


brain 


University 




472 


506 


513 


523 


531 


534 


580 


615 








636 


689 














lung, 


Strategene 


LFB001 


28 54 57 65 


172 


188 


233 


321 


331 


fibroblast 






340 


347 


367 


369 


378- 


-379 


388 


401 








451 


459 


475 


479 


503 


511 


522 


524 








532 


534 


559- 


-560 


573 


580 


583 


587 








597 


615 


632 


634 


638 


686 


689 


708 


lung tumor 


Invitrogen 


LGT002 


3 7 


21 24 26 28 


31 54 56-57 


62-63 








66 92-93 101 109 112 162 164 171- 








172 


176 


183 


188- 


189 


192- 


•193 


196 








201- 


■202 


223 


230 


235 


259 


273- 


■274 








316 


321 


329- 


-331 


333- 


■334 


338 


345 








347- 


348 


356 


367 


369 


371- 


372 


378- 








379 


381- 


■382 


386 


388- 


390 


396 


399- 








404 


406' 


409 


416 


424- 


425 


427 


429 








432 


436- 


■437 


439 


451 


455- 


456 


459 








464- 


465 


467 


473 


475 


484- 


486 


490 








499 


502- 


503 


506 


508 


511 


513- 


514 








517- 


518 


522 


524 


526 


528 


531- 


532 








534- 


535 


538- 


■539 


541 


543- 


546 


553 








557- 


559 


563 


567- 


568 


5 71 


573 


575- 








576 


579- 


580 


585- 


588 


590- 


591 


593- 








594 


598 


601- 


■604 


609 


611- 


613 


615 








621 


627- 


628 


631- 


632 


636- 


637 


645 








648 


651- 


652 


654 


662 


667 


672 


677 








681 


683 


689 


698 


701- 


702 


714 


718 








724 


726 


729 


734 










lymphocytes 


ATCC 


LPC001 


4 31 


-32 


35 57 65 


-66 


70 110 116 156 
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Tissue 


source 








SEQ 


ID NOS: 






Origin 




Library 






















Name 
























1 69 

X o ^ 


164 


9 70 

d£ -j \J 


947 


2 50 


2 82 


287 


326 








328 - 


330 


-> J *x 


336 


346 - 


347 


359 


378 








3 86 


388 


7 Q7 


4 07 


414 


41 6 


419 


472 








497 


520 


_J o 


J _7 


CAC 
_) *± 




551 


582 








590 


606 


6m 

O X J 


61 fi 

w J.O 


O £• -L. 


O -? 


634 


686 








692 


698 


7 01 


714 










leukocyte 


bloLU 


t ttp o o i 


A 7 


Q- 11 


7 *"t 


7 Q *3 
Z O J 


1 7 c 
X J J 


7 CJ 


54 65 75- 






76 7 






XXU 


1 1 7 

XX / 


1 7A 
X j ft 


1 C *"> 


157 








1 ^ Q 


1 69 
JL O £* 


Xb 4 - 


lb / 


171 
X / X 


1 7*3 
X / j 


176 


188 








1 Q7 


1 QQ 

X ~7 7 


*"> a a 
Z U4 


**> AT 


o o n 
zzu 


A 4ft 


253 


255 








j j. ft 


716 


no 


-3 ^1 


1 7 A 
J Zft 




329- 


330 








777- 


.3 7 


J4b - 


"5 A 7 
Jft / 




J> Dfx 


356 


367 








JO J 


7 71 
o / x 


J / O ' 


7 7 Q 


7 Q 7 


JOO" 


389 


392 








7 Q£ - 


1 Q7 


A A A 

400- 


/I AO 

4UZ 


4 Ud 


Aid. 
4XD " 


416 


420 








A 7 O 


ft 27 


4 


4JD - 


4 J b 


A A 7 - 
ft ft J " 


444 


449 








ft Dft 


A C C 
ft D 3 


A C "7 


ACQ 

4oy 


4b D 


A 7 Q 
4 / J 


481- 


486 








A Ol 
ft jX 


A Q7 
ft j / 


cm 




D Uft 


C A£ 


508 


511 








D if* 


m 6 


520 


523- 


■525 


529 


532- 


■533 








535 


538- 


■539 


545 


548 


552- 


-554 


556 








559- 


•560 


562- 


■563 


565- 


■566 


569 


571- 








573 


576 


579 


581 


585- 


-587 


590 


593- 








594 


598 


600- 


-602 


604 


606- 


•609 


613- 








614 


618 


620- 


-622 


624 


627 


630 


632- 








634 


636 


638 


643 


645 


660- 


-662 


667 








678 


682 


684 


686 


689 


691 


693 


696- 








698 


714 


726 














Clontech 


L.UC003 


11 54 97 152 164 330 479 546 564- 






565 


593 


613 


627 


634 


646 


696 


729 


melanoma 


Lioiitccn 


ntft.ooa 


2 57 67 


79 164 171-173 188 193 196 


from cell 






232 


321 


337 


341 


346 


367 


379- 


-380 


line ATCC 






388 


407 


427 


454 


472 


477 


482 


501 


#CRL 1424 






520 


539 


545 


552 


556 


579 


588 


593 






598 


611 


621 


631 


648 


665 


714 


730 


mammary 


Inv i t r ogen 


MtUjUU X 


3 20-21 


29 31 54 56- 


-57 63-66 79 94 


gland 






109 


112- 


-113 


117 


122 


125 


138 


141 






154 


160 


162 


164 


172 


176 


186 


189 








192 


204 


214 


220 


-221 


232 


238 


251 








255 


257 


273 


276 


-278 


324 


326 


328- 








331 


333 


335 


337 


341 


-343 


347 


354- 








355 


357 


367 


-371 


374 


-375 


379 


382- 








386 


388 


-392 


397 


399 


-400 


404 


406- 








408 


410 


-411 


425 


431 


435 


-436 


444 








451 


455 


457 


459 


461 


464 


-465 


470- 








471 


475 


479 


483 


485 


487 


-488 


491 








501 


506 


-508 


511 


513 


-519 


523 


-524 








526 


529 


531 


-532 


534 


-535 


537 


539- 








540 


542 


-545 


552 


-554 


557 


-560 


563 








56.6 


569 


572 


577 


580 


584 


587 


-588 








590 


597 


-598 


602 


604 


-605 


609 


611 








613 


615 


624 


627 


631 


-634 


637 


639- 








640 


643 


648 


-649 


654 


664 


669 


-670 








672 


-673 


676 


-679 


681 


689 


691 


-695 








697 


-698 


706 


714 


731 


734 


737 
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Tissue 


RNA Source 


Hyseq 








SEQ 


ID NOS: 






Origin 




Library 






















Name 


















induced 


Strategene 


NTD001 


36 


57 164 2 


84 3 


88 3 


97 420 4 


81 485 


neuron 






501 


524 


528 


-529 


539 


542 


545 


560 


cells 






571 


579 


582 


595 


602 


620 


637 


654 








667 


689 


730 












retinoid 


Strategene 


NTR001 


524 


584 


693 












acid 






















induced 






















neuronal 






















cells 






















neuronal 


Strategene 


NTU001 


36- 


38 120 2 


04 3 


31 3 


51 3 


54 3 


57 386 


cells 






388 


399 


411 


442 


459 


516 


533 


539 








545 


565 


586 


606 


615 


621 


637 


-638 








642 


646 


648 


714 


730 








placenta 


Clontech 


PLA003 


503 


579 


690 












prostate 


Clontech 


PRT0.01 


15 


40 6 


5 16 


4 18 


7 207 229 337 348 








367 


375 


377 


-378 


395 


406 


416 


428 








458 


468 


476 


511 


524 


526 


531 


534 








538 


555 


559 


563 


576 


584 


597 


613 








622 


624 


631 


642 


667 


672 


677 


684 








724 


734 














rectum 


Invitrogen 


REC001 


57 67 164 260 331 343 370-371 380 








382 


384 


404 


409 


436 


444 


475 


485 








498 


513 


524 


526 


540 


542 


552 


554 








581 


615 


619 


624 


627 


634 


654 


659 








671 


689 


714 












salivary 


Clontech 


SAL001 


21 84 106-107 152 179 238 246 255 


gland 






273 


287 


371 


378 


383 


401 


407 


420 








455 


475 


477 


509 


512 


515 


521 


541 








548 


565 


570- 


-571 


573- 


-574 


589 


606 








628 


634 


636 


652 


689 


703 


738 




skin 


ATCC 


SFB002 


192 
















fibroblast 






















skin 


ATCC 


SFB003 


464 
















fibroblast 






















small 


Clontech 


SIN001 


57 66 71 98 


116 


150 


164 


172 


327 


intestine 






336 


343 


362 


367 


379 


388 


397 


401- 








402 


417 


429 


433 


436 


496 


526 


528 








533 


590 


602 


620 


631 


634 


667 


678 








711 
















skeletal 


Clontech 


SKM001 


3 57 66 


101 


164 


172 


256 


266 


325 


muscle 






379 


385 


449 


468 


485 


487 


518 


552 








554 


566- 


567 


570 


582 


584 


590 


606 








611 


628 


631 


738 










spinal cord 


Clontech 


SPC001 


10 54 57 


66 


75 1 


00 1 


02 114 144 164 








175 


193 


199 


215- 


216 


325 


334 


337 








367 


370 


380 


385- 


386 


406 


411- 


413 








419 


429 


466 


470 


486 


518 


526 


529 








531 


534 


574 


579 


585' 


587 


590 


604 








620- 


621 


631- 


632 


634 


642 


644 


648 








659 


688- 


689 


691 


693 


695 






adult 


Clontech 


SPLC01 


478 


572 














spleen 






















stomach 


Clontech 


STO001 


26 9 


0 164 218 358 36 


9 386 46 


8 475 
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Tissue 


RNA Source 


Hyseq 










ID NOS: 






Origin 




Library 






















Name 
























485 


526 


532 


569 


576 


579 


581 


586 








603 


631 


634 


677 


682 


689 






thalamus 


Clontech 


THA002 


17 : 


11 57 


66 


109 


127 


164 


^ X / - 


_ O 1 Q 








262 


315- 


316 


324 


330 


357 


JO J 










388 


400 


406 


435 


456 


459 


ft O ft 


a a Q — 
ft o o 








469 


515- 


516 


537 


540- 


-541 




JDo 




i 




574 


590 


611 


622 


631 


634 


(ZAA 
O ft ft 


0 ft o 








656 


677- 


678 


680 










thymus 


T ■ — 

Clontech 




6 15 26 


54 79 164 172 1 


37 1 


93 201 






264 


291 


315 


329 


331 


3 51 


J JO 


icn 

JO / 








397- 


-398 


401 


407 


412 


4^4 


AO *7 


AO Ck 
ft Z 








435- 


-436 


443 


451 


474 


478 


ft O ^ 


oft y 








563 


565 


567 


569 


576 


578 


DO X 










610 


615 


621 


631- 


-632 


634 


O ft O 










667 


669 


679 


689 


693 


696 






thymus 


Clontech 


THMc02 


3-6 


8 11 16 


18 34 5 


3-59 


O / 


l5a Xfty 






162 


164 


167 


172 


-173 


186 


TOO 

loo 


- lb y 








193 




203 


216 


223 


232 


1 -a q 

2 J y 


2Db 








263 


265 


319- 


-320 


331 


333 


11 A 


ire 








359 


370 


373 


377 


-380 


382 


JO / 


ion 








393 




398- 


-399 


402 


404 


408 


420 








427 


434 


436 


467 


475 


-476 


503 


508 








518 


524 


526 


532 


540 


560 


563 


565 








571 


-572 


576 


-577 


579 


582 


598 


601 










612- 


613 


615 


621 


O £m 1 


632 


634 








639 


641 


648 


651 


657 


n e o 
O 


662 


672 








677 


-678 


684 


-686 


689 




699 


706 








/X *± 


-716 


722 


726 


-729 


732 






thyroid 


Clontech 


THR001 


5 2 


3-30 


40 54 57 66 


/ Z 


79 117 144 


gland 






160 


164 


166 


170 


172 


X /o 


183 


188- 






189 


208- 


209 


219 


230 


285 


-286 


314 








318 


327 


331 


335 


338 


344 


347 


354 








363 


367 


375 


377 


-380 


382 


384 


-386 








388 


393 


397 


399 


401 


-403 


419 


422 








429 


436 


442 


444 


451 


456 


458 


-461 








464 


467- 


468 


470 


472 


-473 


476 


-477 








481 


488 


494 


503 


508 


-509 


511 


516 








519 


-521 


524 


528 


-529 


533 


537 


-538 








543 


548 


557 


559 


-560 


563 


565 


-566 








571 


-574 


576 


582 


585 


587 


590 


-591 








593 


-594 


596 


-597 


606 


614 


-615 


620- 








621 


623- 


-624 


627 


631 


-634 


640 


650- 








651 


653 


662 


667 


669 


-670 


675 


679 








689 


708 


712 


714 










trachea 


Clontech 


TRC001 


156 


164 


171 


240 


375 


378 


390 


400 








422 


468 


484 


565 


574 


581 


585 


587 








631 


654 


689 


714 










uterus 


Clontech 


UTR001 


65. 


77 79 101 164 22 


0 36 


7 36 


9 451 








468 


526 


530 


533 


548 


554 


559 


562 








568 


573 


582 


594 


637 


648 


689 
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Table 2 - Nearest Neighbor Results 



SEQ 


SEQ 


Acces- 


Species 


Description 


Smith 


% 


ID 


ID 


sion 








Identity 


NO: 


NO: 
in 

USSN 

09/48 

8,725 


No. 






Water 

man 

Score 




1 


1000 


gi70214 
84 


Mus mus cuius 


secretory 
carrier 
membrane 
protein 4 


567 


85 


2 


10017 


R06463 


Homo sapiens 


Derived 
protein of 
clone ICA13 
(ATCC 40553) . 


848 

\ 


100 


3 


10020 


gil0659 
67 


Caenorhab- 
ditis elegans 


similar to 
other protein 
phosphatases 
1, 2A and 2B 


325 


36 


4 


10024 


G03460 


Homo sapiens 


Human 
secreted 
protein, 


439 


98 


5 


10032 


Y12505 


Homo sapiens 


Human 5' EST 
secreted 
protein 


136 


87 


6 


10042 


Y29511 


Homo sapiens 


Human lung 
tumour protein 
SAL- 2 5 1st 
predicted 
amino acid 
sequence. 


701 


100 


7 


1006 


Y92324 


Homo sapiens 


Human alpha - 
2-delta-D 
polypeptide 
from splice 
variant 1. 


763 


100 


8 


10064 


gi45893 
75 


Homo sapiens 


Gab2 


425 


58 


9 


1007 


gi70183 
98 


Homo sapiens 




151 


75 


10 


1008 


gi89606 
5 


Homo sapiens 


protein that 
is immuno- 
reactive with 
anti-PTH 
polyclonal 


1226 


99 


11 


10088 


gi37792 
44 


Homo sapiens 


Metallo- 
protease 1 


1512 


98 


12 


10089 


gi29472 
32 


Homo sapiens 


membrane 
associated 
guanylate 
kinase 2 


523 


100 


13 


10091 


gi33478 
63 


Mus mus cuius 


cAMP- specif ic 
cyclic 


223 


54 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 


Acces- 
sion 
No. 


Species 

> 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










nucleotide 

t-\ V» /""i c r~\ n i — 

esterase PDE8 ; 
MMPDE8 






14 


10098 


gi69793 
11 


Honio s ap i ens 


/-••t r r» 1* n i n Q _ -r~ -i f-y V» 
Cyi? L. C-L J.1C J. -Lt^li 

repeat - 
containing 

precursor 


1068 


100 


15 


10102 


G01395 


Homo sapiens 

* * 


Human 
secreted 
protein, 


297 


88 


16 


10103 


gi85473 

3' ' ? 


Rattus 
norvegicus 


Casein llla.se 

1 gamma 1 
isoform 


_7 O 


PI 4 


17 


10104 


Y60017 


Homo sapiens 


Human 
endometrium 

-t- ii mm iv* T7CT* 

encoded 
protein 77. 




x \j \j 


18 


10108 


G03290 


Homo sapiens 


Human 
secreted 
protein, 


215 


97 


19 


10110 


gi72922 
99 


Drosophila 
melanogaster 


CG1271 gene 
prouuCL. 


208 


46 


20 


10111 


gi45123 
34 


Rattus 
norvegicus 


Ca/calmodulin- 

protein kinase 
kinase alpha, 
TaM-kinase 

kinase alpha 


822 


89 


21 


10113 


Y41694 


Homo sapiens 


Human PR0382 
protein 


633 


97 


22 


10114 


gi34907 


Rattus 


calmodulin- 
binfiincr 
protein 


531 


99 


23 


10116 


gi!6298 
1 


Bos taurus 


endozepine- 

i.ciaucu 

protein 
precursor 


937 


87 


24 


10121 


gi89797 
43 


Canis 

familiaris 


Band4.1- likeS 
protein 


643 


100 


25 


10126 


Y99420 


Homo sapiens 


Human PR01486 
(UNQ755) amino 
acid sequence 


607 


100 


26 


1013 


gi80475 
0 


Homo sapiens 


protein 
tyrosine 


614 


73 
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OT7A 

ID 
"NTH ■ 


ID 
"NTO * 

in 

USSN 
09/48 

ft 79 S 


sion 

IX (J • 


bpecies 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










phosphatase 






9 7 




WO 9 1 0 R 


Xl(_>uK v > fcPctpXcliS 


Human L- 
asparaginase. 


1243 


98 


28 


10142 


Y35924 


Homo sapiens 


Extended 
human secreted 
protein 

sequence , 


862 


89 


29 


10148 


gi33349 
82 


Homo sapiens 


R27216_l 


329 


98 


7 o 


1 O 1 


f209 4 ft R 

W U ^£ ft O 3 


xiouio s ap x ens 


Human 
secreted 
protein, 


120 


72 


31 


10154 


gil0798 

ft 04 •> 


Homo sapiens 


sperm antigen 


2607 


98 


32 


10175 


Y96864 


Homo sapiens 


SEQ. ID. 37 
from 

WO0034474 . 


536 


100 


jj 


XUXi?0 


1 


Homo sapiens 


prof ilaggrin 


346 


39 


^ A 
Oft 


i m qq 


rri 1 41 QO 

16 


i v ius muscuius 


odor ant 
receptor 


281 


53 




1UZUU 


ID / J 


Homo sapiens 


Human 
transmembrane 
procem htmpn- 
27. 


448 


100 


36 


10208 


gi40624 


Escherichia 

r*r>1 *t 




505 


100 


37 


10212 


gi88252 
9 


Escherichia 
coli 


ORF_f 141 


625 


96 


J o 




78 


HiScnerxcnxa 
coli 


Hypothetical 
protein HI0761 


773 


98 


*5 Q 


XUZ Xffc 


yloo ?jo 
32 


KattuS 

norvegicus 


opioid growth 
factor 
receptor 


661 


44 




1 (199 7 


fiOl **fiO 


nuiiKj bapicus 


Human 
secreted 
protein, 


384 


100 


41 

*X X 


10236 


gil6512 
57 


CiDUliCI X HXd 

coli 




373 


100 




1 0941 
x u ^ *x x 


y X ^ / O J ^> 

62 


coli 


cacajDoxxce 
gene activator 
protein 


178 


96 


43 


10245 


gil7895 
39 


Escherichia 
coli 


orf , 
hypothetical 
protein 


679 


98 


44 


10246 


gi88249 
2 


Escherichia 
coli 


0RF_ol79 


488 


97 


45 


10247 


gil7421 
49 


Escherichia 
coli 


Sn-glycerol- 
3 -phosphate 


323 


100 



133 



WO 01/53455 



PCT/USOO/35017 



SEQ 

ID 

NO: 


SEQ 

ID 

NO: 

in 

USSN 

09/48 

8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










transr>ort 
system 
permease 
protein UgpA. 






46 


10282 


Y29817 


Homo sapiens 


Human synapse 
related 
glycoprotein 
2 . 


521 

\ 


96 


47 


1031 


gi64351 
30 


Mus mus cuius 


putative El- 
E2 ATPase 


990 


86 


48 


1U4U 


4 




Human cr i ant 
larvae 
homologue 


471 


63 


49 


1043 


gi3&82%. 


Homo sapiens 


KIAA0782 

nrnh p ■in 


154 


61 


50 


1051 


gil7821 
6 


Homo sapiens 


anion 
exchange 
T*>T*ot" pin 1 


172 


100 


51 


1053 


Y76748 


Homo sapiens 


Human protein 
kinase 
homolocrue . 
PKH-1. 


180 


92 


52 


1062 


gi96501 

A 


Mus mus cuius 


ADAM 4 
rirofcein 
precursor 


492 


65 


53 


1063 


gi23938 
q n 


Drosophila 


A-kinase 
anchor Drotein 
DAKAP550 


580 


60 


54 


lUbo 


giz / *±o / 
88 


s elegans 


contains 
similarity to 
transacylases 


607 


35 


55 


107 


G00357 


Homo sapiens 


Human 
secreted 
protein, 


183 


77 


56 


1071 


gi91059 


Xylella 


Acetylgluta- 
mate kinase 


505 


36 


57 


1085 


R95913 


Homo sapiens 


Neural thread 
protein - 


257 


55 


58 


1086 


Y76332 


Homo sapiens 


Fragment of 
human secreted 
protein 
encoded by 
gene 38. 


387 


58 


59 


1088 


gi45896 
42 


Homo sapiens 


KIAA0999 
protein 


873 


99 


60 


109 


gi76343 
1 


Homo sapiens 


KIAA0999 
protein 


360 


85 


61 


1095 


Y94907 


Homo sapiens 


Human 
secreted 


701 


97 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 
09/48 
8, 725 


Acces- 
sion 
No, 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










protein clone 
cal06 I9x 
protein 
sequence 






62 


1102 


Y07096 


Homo sapiens 


Colon cancer 
associated 

precursor 
sequence . 


1982 


100 


63 


1105 


Y84907 


Homo sapiens 


A human 
proliferation 

and aTx"*>T}t~ "i Q 

related 
protein. 


983 


91 


64 


1108 


gil3989 
03 


Mus musculus 


Ca2 + 
dependent 
activator 

\J UC ±11 J- w J- 

secretion 


1307 


89 


65 


1109 


Y91524 


Homo sapiens 


Human 
secreted 
protein 
sequence 
encoded bv 
gene 74 


2400 


99 


66 


1113 


gil6574 
62 


Sus scrofa 


calcium/cal- 
modul in- 
dependent 
protein kinase 
II isoform 
gamma -E 


1348 


94 


67 


1117 


Y32169 


Homo saoiens 


Human growth - 
associated 
protease 
inhibitor 
heavy chain 
precursor . 


2831 


97 


68 


1118 


gi30635 
17 


Homo sapiens 




1138 


98 


69 


1125 


gi82482 
85 


Homo sapiens 


sphingosine 
kinase type 2 
isoform 


1290 


98 


70 


1132 


Y94918 


Homo sapiens 


Human 
secreted 
protein clone 
dd504_18 
protein 
sequence 


437 


59 


71 


1143 


gi45806 


Homo sapiens 


prepro -major 


209 


40 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 






77 




basic protein 
homolog 






72 


1146 


gil8239 
5 


Homo sapiens 


focal 
adhesion 
kinase 


131 


87 


73 


1161 


W90962 


Homo sapiens 


Human CSGP-2 
protein. 


931 


100 


74 


117 


W69428 


Homo sapiens 


Human 
secreted 
protein 
bp537_4 . 


159 


93 


75 


1170 


gi34339 


Homo sapiens 




586 


87 


76 


1175 


gi79602 

43 . > 


Homo sapiens 


SNARE protein 
kinase SNAK 


308 


1 100 


77 


118 


gi53600 
93 


Homo sapiens 


NY-REN-18 
antigen 


178 


96 


78 


1183 


gi29203 
7 


Homo sapiens 


helix- loop- 
helix 

phosphoprotein 


361 


91 


79 


1193 


gil8991 
86 


Rattus 
norvegicus 


polysialyltran 
sferase 


171 


76 


80 


1195 


gil3994 
62 


Homo sapiens 


serine/ threo- 
nine -protein 
kinase PRP4h 


208 


71 


81 


1198 


gil8153 
5 


Homo sapiens 


def ensin 
precursor 


150 


71 


82 


1201 


gi56689 
35 


Rattus 
norvegicus 


plasma 

membrane Ca2+ 
ATPase isoform 
Ikb 


244 


73 


83 


1207 


gi62248 
68 


Homo sapiens 


TANK binding 
kinase TBK1 


716 


86 


84 


1210 


gil7964 
6 


Homo sapiens 


complement 
component Cls 


242 


61 


. 85 


1211 


gil4831 
87 


Homo sapiens 




296 


65 


86 


1214 


gi78006 
38 


Streptococcus 
pneumoniae 


PspA 


121 


37 


87 


123 


Y44810 


Homo sapiens 


Human 
Aspartic 
Protease-2 


218 


93 


88 


1259 


gi21166 
72 


Homo sapiens 


EAR- lr 


12S 


70 


89 


1266 


gi72431 
25 


Homo sapiens 


KIAA1372 
protein 


403 


53 


90 


1270 


gil2894 
45 


Homo sapiens 


diacylglycerol 
kinase epsilon 
DGK 


125 


96 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 
09/48 
8, 725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 


91 


1290 


gil4293 
71 


Drosophila 
melanogaster 


ubiguitin- 
specif ic 
protease 


470 


41 


92 


1291 


Y66755 


Homo sapiens 


Membrane -bound 

protein 

PR01185. 


993 


100 


93 


1296 


gi96520 
87 


Homo sapiens 

■ *i 


scavenger 
receptor 
cysteine- rich 
type 1 protein 
M160 

precursor 


1183 


99 


94 


1299 


gi73.003 


Drosophila 
melanogaster 


CG7683 gene 
product 


397 


40 


95 


1317 


gi36951 
15 


Rattus 
norvegicus 


CL1AA 


216 


100 


96 


132 


gi!8717 
1 


Homo sapiens 


12- 

1 ipoxygenas e 


176 


97 


97 


1330 


Y12482 


Homo sapiens 


Human 5 1 EST 
secreted 
protein 


65 


44 


98 


1336 


gil0798 
814 


Homo sapiens 


MLTK-beta 


2366 


99 


99 


135 


gi45609 
0 


Homo sapiens 


effector cell 
protease 
receptor 1 


190 


74 


100 


1356 


gil9305 
7 


Mus mus cuius 


envelope 
polyprotein 
precursor 


131 


36 


101 


1369 


gi45865 
7 


Homo sapiens 


glucocorticoid 
receptor 
alpha- 2 


596 


89 


102 


1392 


gi84935 
19 


Mus musculus 


nuclear 
localization 
signal binding 
protein 


145 


59 


103 


1408 


gi31270 
51 


Rattus 
norvegicus 


potassium 
channel 
regulatory 
protein KChAP 


176 


84 


104 


141 


gi64536 
13 


Mus musculus 


putative 
protein kinase 


204 


33 


105 


1424 


gi29825 
01 


Homo sapiens 


neuropathy 

target 

esterase 


769 


100 


106 


143 


W50033 


Homo sapiens 


Human immunity 

related 

factor. 


1201 


98 


107 


1431 


gil0644 


Heterodera 


hypothetical 


133 


36 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


g, 
S 

Identity 






565 


glycines 


esophageal 
gland cell 
secretory 
protein 10 






108 


1441 


gi30440 
86 


Myxococcus 
xanthus 


unknown 


149 


32 


109 


1444 


gi72483 
81 


Homo sapxens 


adaptor 
protein 
pl3 0Cas 


1615 

\ 


97 


110 


1447 


Y65168 


Homo sapiens 


Human 5' EST 

related 

polypeptide 


403 


97 


111 


1457 


W199.19 


Homo sapiens 


Human Ksr-1 
(kinase 
suppressor of 
Ras) . 


227 


77 


112 


1471 


G02532 


Homo sapiens 


Human 
secreted 
protein, 


97 


59 


113 


1473 


gi60628 
74 


Homo sapiens 


candidate 
tumor 

suppressor 
protein DICE1 


581 


100 


114 


1474 


Y64896 


Homo sapiens 


Human 5' EST 
related 
polypeptide 


197 


100 


115 


1483 


gi43621 
8 


Homo sapiens 


KIAA0037 


295 


76 


116 


1486 


gi58528 
34 


Homo sapiens 


bridging 
integrator- 2 


133 


64 


117 


149 


gi33271 
62 


Homo sapiens 


KIAA0674 
protein 


2243 


98 


118 


1503 


gil7367 
85 


Escherichia 
coli 




1270 


97 


119 


1506 


gi40622 
98 


Escherichia 
coli 


Yhhl protein 


612 


90 


120 


1513 


gi40623 
46 


Escherichia 
coli 




556 


94 


121 


1514 


gi21660 
9 


Escherichia 
coli 


PhoQ protein 


661 


90 


122 


1523 


gi57127 
56 


Rattus 
norvegicus 


calcium 
transporter - 
CaTl 


1178 


90 


123 


1527 


gil8539 
80 


Mus mus cuius 


glucocorticoid 
receptor 
interacting 
protein 1 


171 


84 


124 


1536 


Y17227 


Homo sapiens 


Human 
secreted 


452 


100 
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SEQ 

ID 

NO: 


SEQ 

ID 

NO: 

in. 

USSN 
09/48 
8, 725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










protein (clone 
yal-1) . 






125 


154 


gi85150 
90 


Pinus taeda 


putative 
arabinogalacta 
n protein 


81 


40 


126 


1544 


gi38799 
33 


Caenorhabditi 
s elegans 


Similarity to 
Xenopus F- 
spondin 
precursor (PIR 
Acc . No . 
comes from 
this gene 


134 

\ 


34 


127 


1554 


gi65238 

17 > 


Homo sapiens 


SIR protein 


255 


, 84 


128 


1555 


gi66352 
05 


Homo sapiens 


beta- 
ureidopropiona 
se 


210 


90 


129 


1556 


Y39286 


Homo sapiens 


Phosphodi ester 
ase 10 (PDE10) 
clone FB93a. 


161 


61 


130 


1564 


gi89779 
45 


S t rep t omyces 

coelicolor 

A3(2) 


putative 
secreted 
serine 
protease 


231 


45 


131 


1576 


gi30258 
28 


Rattus 
norvegicus 


signal 

transducer and 
activator of 
transcription 
4 


183 


97 


132 


1578 


gi51065 
72 


Homo sapiens 


transcriptiona 
1 activator 
SRCAP 


758 


98 


133 


1579 


gi85755 
27 


Homo sapiens 


toll- like 
receptor 8 


595 


99 


134 


158 


gi40605 
8 


Mus mus cuius 


protein kinase 


168 


70 


135 


1580 


gi63340 


Gallus gallus 


c-Rmil 


231 


90 


136 


1588 


gi22179 
31 


Homo sapiens 


PKU- alpha 


127 


92 


137 


1589 


gil2724 
22 


Mus mus cuius 


Phosphoinos i t i 
de 3 -kinase 


720 


99 


138 


159 


gi22246 
29 


Homo sapiens 


KIAA0344 


215 


43 


139 


1600 


gil0160 
12 


Rattus 
norvegicus 


neural cell 
adhesion 
protein BIG- 2 
precursor 


543 


93 


140 


161 


gi66495 
83 


Homo sapiens 


kidney and 
liver proline 


1651 


98 



139 
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SEQ 
ID 
NO : 


SEQ 
ID 
NO : 
in 

TTCCIW 
Uooi» 

09/48 
8,725 


Acces - 
sion 


hZ3 " *w _l_ (3 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










oxidase 1 






141 


1612 


gi40611 


Rattus 

n o i" veer i c 11 s 


protein kinase 
I 


125 


89 


142 


1615 


gi21999 
2 


Homo sapiens 


phSR2 


150 


78 


143 


1620 


gi57l46 


Homo sapiens 


serine/ threo- 
nine protein 
kinase Kp78 
splice variant 
CTAK75a 


126 

\ 


71 


144 


1644 


Y13352 


Homo sapiens 


Amino acid 
sequence of 
protein 
PR0228 . 


2542 

«■ 


100 


145 


1647 


Y99444 


Homo sapiens 


Human PR01575 
(UNQ781) amino 
acid sequence 


704 


100 


146 


1650 


gi37897 
65 


Homo sapiens 


transmembrane 
receptor UNC5C 


271 


100 


147 


1663 


W75258 


Homo sapiens 


Fragment of 
human secreted 
ofotein 
encoded by 
gene 26. 


163 


-96 


148 


1665 


gnui-j^s 
431 




secreted 
modular 
calcium- 
binding 
protein 


1428 


99 


149 


1671 


gi67081 
by 


Mus musculus 


inositol 
ohosohatase 
eSHIPD183 


169 


97 


150 


1672 


loo/ / J 




Amino acid 
sequence of a 
human 

phosphoryl a t io 
n effector 
PHSP-5. 


1030 


99 


151 


lb /o 


y ID uoj w 
17 


Unmn ^pnipns 


tous 1 ed- 1 ike 
kinase 1 


132 


86 


152 


1680 


gi35106 
03 


Homo sapiens 


nuclear 
receptor co- 
repressor N- 
CoR 


278 


80 


153 


1692 


gil5460 
84 


Homo sapiens 


farnesol 
receptor HRR-1 


165 


100 


154 


1698 


gi52046 
9 


Oryctolagus 
cuni cuius 


597 aa 
protein 
related to 


177 


94 



140 



WO 01/53455 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 
09/48 
8, 725 


Acces - 

sion 

No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










Na/glucose 
cotransporters 






155 


1702 


gil0432 
382 


Homo sapiens 




519 


95 


156 


1704 


Y91668 


Homo sapiens 


Human 
secreted 
protein 
sequence 
encoded by 
gene 73 


214 

\ 


75 


157 


1708 


gi30807 
57 


Mus mus cuius 


growth factor 
independence - 
IB 


457 


78 


158 


1716 


gi2 9€j53 


Homo sapiens 


putative 
oncogene 


220 


92 


159 


173 


gi34524 
73 


Rattus 
norvegicus 


serine / thr eo - 
nine protein 
kinase TA01 


699 


100 


160 


1731 


Y27581 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene No. 15. 


774 


100 


161 


1732 


gi96520 
87 


Homo sapiens 


scavenger 
receptor 
cysteine-rich 
type 1 protein 
M160 

precursor 


1025 


98 


162 


174 


Y35923 


Homo sapiens 


Extended 
human secreted 
protein 
sequence, 


1691 


100 


163 


1740 


Y53014 


Homo sapiens 


Human 
secreted 
protein clone 
fnl89_13 
protein 
sequence 


337 


60 


164 


1748 


gi77702 
37 


Homo sapiens 


PR02822 


218 


93 


165 


1751 


gi89798 
25 


Homo sapiens 




306 


50 


166 


1755 


R95332 


Homo sapiens 


■ Tumor 
necrosis 
factor 
receptor 1 
death domain 
ligand (clone 


1184 


62 



141 



WO 01/53455 
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ID 

NO: 


ID 

NO: 

in 

USSN 
09/48 
8, 725 


Acces - 

sion 

No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










3TW) . 






167 


1762 


gi73809 
47 


Homo sapiens 


Gem- 
interacting 
protein 


1545 


99 


168 


1776 


gi59122 
65 


Homo sapiens 


hypothetical 
protein 


224 


100 


169 


1777 


Y70461 


Homo sapiens 


Human 
membrane 
channel 
protein- 11 
(MECHP-11) . 


4 H 


95 


170 


1781 


R26060 


Homo sapiens 


Growth Factor 
Receptor Bound 
protein GRB- 
1. 


398 


98 


JL / J. 




ai 1 Oil 1 

169 


Homo ^ aliens 


serine 
carboxypept i - 
dase 1 
precursor 
protein 


1381 


99 


172 


180 


gi30025 
27 


Homo sapiens 


neuronal 
thread protein 
AD7C-NTP 


477 


61 


173 


182 


gi73851 
31 


Homo sapiens 


HBV pX 
associated 
. protein- 8 ; 
XAP-8 


2066 


82 


i n a 
j_ / ft 


i p?n 

J. O -t» \J 


Q03249 


Homo sapiens 


Human 
secreted 
protein, 


370 


97 


175 


1822 


gi47396 
9 


Oryctolagus 
cuni cuius 


one of the 
members of 
sodium-glucose 
cotransporter 
family 


1048 


90 


176 


1829 


gil0440 
355 


Homo sapiens 


FL JO 0012 
protein 


310 


96 


177 


1832 


gil6565 

o 


Oryctolagus 
cuni cuius 


phosphorylase 
kinase beta- 
subunit 


146 


96 


178 


1834 


W75132 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 11 clone 
HCENJ40. 


423 


47 


179 


1837 


gi60369 


Saimiriine 
herpesvirus 2 


ORF 

48-EDLF5~sim. 
to EBV BRRF2 


615 


71 



142 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 


180 


1859 


gi99896 
96 


Homo sapiens 


ROR2 protein 


645 


87 


181 


1880 


gi73408 
47 


Mus miis cuius 


chondroltin 
4- 

sulf otransf era 
se 


275 


40 


182 


1881 


gi75732 
91 


Homo sapiens 




29? 


100 


183 


1890 


gi31499 
50 


Homo sapiens 


ST1C2 


183 


94 


184 


1899 


gi21432 
60 


Homo sapiens 


Phosphoino- 
sitide 3- 
kinase 


346 


98 


185 


19 


gil8085 
82 


Homo sapiens 


U2AF1-RS2 


224 


46 


186 


192 


G03192 


Homo sapiens 


Human 
secreted 
protein, 


267 


86 . 


187 


1922 


gi48585 
8 


Mus mus cuius 


IB3/5- 
polypeptide 


1206 


78 


188 


1945 


gi37261 


Homo sapiens 




1402 


97 


189 


195 


W67863 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 57 clone 
HFEBF41. 


551 


98 


190 


1957 


gi40673 
8 


Homo sapiens 


Shb 


263 


44 


191 


1969 


Y41701 


Homo sapiens 


Human PRO708 
protein 
sequence . 


975 


98 


192 


1970 


gi39798 
17 


Caeno r habdi t i 
s elegans 


Weak 
similarity to 
Human 
tyros ine- 
protein kinase 
CSK 


254 


49 


193 


1973 


G00796 


Homo sapiens 


Human 
secreted 
protein, 


365 


98 


194 


1985 


gi45586 
37 


Homo sapiens 


Putative 
homolog of 
hypoxia 
inducible 
factor three 
alpha 


1420 


99 


195 


1986 


gi44550 
15 


Homo sapiens 


host cell 
factor homolog 


367 


50 
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oty 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 
09/48 
8 , 725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










LCP 








2 


G02532 


Homo sapiens 


Human 
secreted 
protein, 


106 


85 


197 


2004 


gil0503 
935 


Homo sapiens 


type A 
calpain-like 
protease 


961 


100 


198 


2023 


gil6513 
41 


Escherichia 
coli 




1075 


97 


195? 




Y71069 


Homo sapiens 


Human 
membrane 
transport 
protein, 
MTRP-14. 


540 


100 


200 


2038 


gi85725 
43 


Homo sapiens 


membrane - 
associated 
lectin type-C 


686 


98 






gi37400 


Homo sapiens 


trk-2h 
polypeptide 


228 


89 


202 


2043 


W75096 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 40 clone 
HNEDJ57. 


290 


38 




2068 


G03394 


Homo sapiens 


Human 
secreted 
protein, 


595 


97 


204 


2072 


gi21165 
52 


Rattus 
norvegicus 


cat ionic 
amino acid 
transporter 3 


1025 


85 


205 


2076 


gil5740 
9 


Drosophila 
melanogaster 


fat protein 


369 


39 


^ U u 


2078 


gil0549 
40 


Gallus gallus 


CSH-PTP2 


605 


94 


207 


2084 


gi96631 
28 


Homo sapiens 


hypothetical 
protein 


874 


99 


208 


2088 


gil0567 
590 


Homo sapiens 


sodium 
bicarbonate 
cotransporter- 
like protein 


609 


100 


209 


2089 


gil7890 
01 


Escherichia 
coli 


putative ATP- 
binding 
component of a 
transport 
system 


961 


98 


210 


2097 


Y70460 


Homo sapiens 


Human 
membrane 
channel 


258 


96 



144 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










protein- 10 
(MECHP-10) . 






211 


2108 . 


gi32075 
08 


Rattus 
norvegicus 


hexokinase 


767 


74 


212 


2111 


gi63302 
33 


Homo sapiens 


KIAA1176 
protein 


3710 


99 


213 


2118 


W74797 


Homo sapiens 


Human 
secreted 
protein 
encoded by- 
gene 68 clone 
HKIXR69. 


15^ 


96 


214 


2134 


gil78.09 


Homo sapiens 


branched 
chain acyl-CoA 
oxidase 


209 


97 


215 


2146 


gi76881 
48 


Homo sapiens 


hypothetical 
protein 


1038 


100 


216 


2149 


gi22804 
85 


Homo sapiens 


KIAA0376 


917 


100 


217 


2153 


gil8424 
29 


Rattus 
norvegicus 


ankyrin 
binding cell 
adhesion 
molecule 
neurof ascin 


592 


88 


218 


2155 


gi65267 
91 


Homo sapiens 


EpslSR 


1126 


100 


219 


2161 


gi73004 
27 


Drosophila 
melanogaster 


CG7709 gene 
product 


200 


33 


220 


2163 


Y52296 


Homo sapiens 


Human 
isomerase 
homologue-3 
(HIH-3) . 


186 


91 


221 


2173 


W34526 


Homo sapiens 


hTCP protein 
fragment . 


164 


93 


222 


2178 


gi33605 
12 


Rattus 
norvegicus 


Citron-K 
kinase 


299 


94 


223 


2180 


Y74008 


Homo sapiens 


Human 
prostate tumor 
EST fragment 
derived 
protein #195. 


261 


41 


224 


2184 


gi53041 


Mus musculus 




130 


41 


225 


2186 


gi40177 
4 


Homo sapiens 


ribosomal 
protein S6 
kinase 3 


142 


64 


226 


2190 


gi57729 
5 


Homo sapiens 


The hal225 
gene product 
is related to 
human alpha - 


176 


100 



145 
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SEQ 

ID 

NO: 



SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 



Acces- 
sion 
No. 



Species 



Description 



Smith 

Water 

man 

Score 



Identity 



glucosidase . 



227 



2210 



gi20553 
92 



Rattus 
norvegicus 



transmembrane 
receptor 
UNC5H1 



620 



228 



2214 



229 



230 



231 



232 



233 

"234" 
"235" 
'226 



237 



.238 
"239" 



240 
"241 

"242" 
"243 



gi78617 
33 



Homo sapiens 



low density 
lipoprotein 
receptor 
related 
protein- 
deleted in 
tumor 



2223 



223 



gi79591 
89 ' 
W88627 



Homo sapiens 
Homo sapiens 



KIAA1464 
protein 

Secreted 
protein 
encoded by 
gene 94 clone 
HPMBQ32. 



884 
"300" 



2233 



2237 



gi78395 
87 

gil0440 
400 



Homo sapiens 



Homo sapiens 



organic anion 
transporting 
polypeptide 14 

FLJ00033 
protein 



244 



2251 

"2256 
"2259 
2262 



2265 



2271 
2273 



gi59237 
86 

W63698 

gi46787 

22 
Y33741 



Homo sapiens 

Homo sapiens 
Homo sapiens 
Homo sapiens 



gi70185 
45 



2280 
2286 

2291 
2292 



gi4l861 
83 

"gi72430 
35 



2294 



gi58096 

78 
gi62246 
91 

gi20762 
1 

gi72963 
04 



Y28503 



zinc metal lo- 
protease 

ADAMTS6 

Human secreted 
protein 18 , 
hypothetical 
protein 
Beta- 
secretase. 



1092 



1212 



Homo sapiens 



hypothetical 
protein 



516 
"387" 
"793" 
"608" 



Homo sapiens 
Homo sapiens 



unknown 

KIAA1327 
protein 



Homo sapiens 
Homo sapiens 



Rattus 
no rvegicus 
Drosopnua 
melanogaster 



Homo sapiens 



sperm membrane 
pr otein BS-53 
Na+/sulfate 
cotransporter 

SUT-1 

uromodulin 



684 



1031 



CG5274 gene 
product 
HGFH3 Human 
Growth Factor 



342 
"1221 

"345" 
"272~ 
320 



99 



44 



146 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










Homologue 3 . 






245 


2296 


W88799 


Homo sapiens 


Polypeptide 
fragment 
encoded by- 
gene 4 5 . 


223 


86 


246 


2303 


gi71101 
60 


Homo sapiens 


guanine 
nucleotide 
exchange 
factor 


1212 


99 


247 


2306 


gi64348 
74 


Mus mus cuius 


calcium/calmod 
ulin dependent 
protein kinase 
kinase alpha 


576 


84 


248 


2309 


Y95433, 


Homo sapiens 


Human calcium 
channel SOC- 
2/CRAC-l C- 
terminal 
polypeptide. 


1203 


99 


249 


2313 


gi73009 
43 


Drosophila 
melanogaster 


CG4677 gene 
product 


689 


79 


250 


2318 


W48351 


Homo sapiens 


Human breast 
cancer related 
protein 
BCRB2 . 


202 


59 


251 


2329 


G01772 


Homo sapiens 


Human 
secreted 
protein, 


311 


84 


252 


2330 


Y41729 


Homo sapiens 


Human PR01071 
protein 
sequence . 


886 


99 


253 


2342 


gi37864 
30 


Caenorhabditi 
s elegans 




268 


42 


254 


2350 


gi93010 
4 


Homo sapiens 


protein- 
tyrosine 
phosphatase 


571 


79 


255 


2359 


gi93925 
91 


Homo sapiens 


CC chemokine 
CCL28 


679 


99 


256 


2361 


gil6666 
89 


Mus musculus 


alpha -NAC, 
muscle- 
specific form 
gp220 


357 


41 


257 


2374 


G03172 


Homo sapiens 


Human 
secreted 
protein, 


112 


78 


258 


2387 


gil3991 
97 


Homo sapiens 


pyruvate 
dehydrogenase 
kinase isoform 
4 


201 


85 


259 


2401 


G01757 


Homo sapiens 


Human 


612 


99 



147 
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SEQ 
ID 
NO: 
in 

USSN 
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Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










secreted 
protein, 






260 


2409 


gil8112 
3 


Homo sapiens 


cleavage 
signal 1 
protein 


194 


86 


261 


2431 


gi70185 
47 


Homo sapiens 


hypothetical 
protein 


473 


50 


262 


2432 


gi48264 
96 


Homo sapiens 




327 s 


39 


263 


2467 


G03667 


Homo sapiens 


Human 
secreted 
protein, 


640 


97 


264 


2471 


gi76881 

4 8 ty 


Homo sapiens 


hypothetical 
protein 


1284 


91 


265 


2478 


gi79081 
9 


Homo sapiens 


polycystic 
kidney 
disease- 
associated 
protein 


615 


90 


266 


2484 


gi33270 
80 


Homo sapiens 


KIAA0633 
protein 


1747 


99 


267 


249 


G03793 


Homo sapiens 


Human 
secreted 
protein, 


139 


65 


268 


2490 


gi64673 
71 


Homo sapiens 


thyrotropin- 
releasing 
hormone 
degrading 
ectoenzyme 


757 


98 


269 


25 


G03203 


Homo sapiens 


Human 
secreted 
protein, 


137 


65 


270 


2504 


gi40977 
12 


Homo sapiens 


HBV 
associated 
factor 


166 


74 


271 


2506 


gi20727 
84 


Homo sapiens 


Na+/nucleoside 
cotransporter 


201 


95 


272 


2507 


gi59240 
07 


Homo sapiens 




335 


38 


273 


2510 


gi77173 
85 


Homo sapiens 


beta-site 
APP- cleaving 
enzyme 2, EC 
3.4.23. 


383 


89 


274 


2523 


gi33970 
9 


Homo sapiens 




150 


96 


275 


253 


gi36615 


Homo sapiens 


serine/threo- 
nine protein 
kinase 


3 91 


77 


276 


2533 


gi45896 


Homo sapiens 


KIAA0985 


191 


61 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 
09/48 
8, 725 


Acces- 
sion 
No. 


Species' 


Description 


Smith 

Water 

man 

Score 


% 

Identity 






14 




protein 






277 


2536 


gi20886 
85 


Caenorhabdi t i 
s elegans 


strong 
similarity to 
the CDC2/CDX 
subfamily of 
ser/thr 
protein 
kinases 


419 

\ 


55 


278 


2544 


gil0024 
25 


Mus musculus 


YSPL-1 form 2 


280 


80 


279 


2568 


Y41738 


Homo sapiens 


Human PR0541 
protein 
sequence . 


379 


49 


280 


2580 


gi3004£ 
82 


Rattus 
norvegicus 


putative 
integral 
membrane 
transport 
protein 


382 


49 


281 


2593 


gi73000 
49 


Drosophila 
melanogaster 


CG4525 gene 
product 


582 


50 


282 


2600 


gi45304 
37 


Homo sapiens 


thyroid 
hormone 
receptor - 
associated 
protein 
complex 
component 
TRAP240 


334 


90 


283 


2625 


gi80996 
52 


Homo sapiens 


toll-like 
receptor 9 
form A 


761 


96 


284 


2641 


gil4801 
9 


Escherichia 
coli 


tolA 


692 


100 


285 


2667 


gil7503 
87 


Pseudomonas 
aeruginosa 


Carbamoyl - 
phosphate 
synthetase 
large subunit 


143 


76 


286 


2670 


gi48834 
37 


Mus musculus 


RNA binding 
protein 


139 


92 


287 


2673 


Y66656 


Homo sapiens 


Membrane - 
bound protein 
PR0943 . 


1869 


98 


288 


2676 


gi38859 
78 


Mus musculus 


mismatch- 
specific 
thymine-DNA 
glycosylate 


123 


88 


289 


2680 


gi64534 
38 


Homo sapiens 


hypothetical 
protein 


465 


82 


290 


2682 


gil8417 


Mus musculus 


GATA-5 


527 


77 
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SEQ 
ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 
09/48 
8, 725 


Acces- 
sion 
No. 


Species 


jjescrxp t-xuii 


omxuxi 
Water 

man 
1 1 let i J. 

Score 


% 

o 

Identity 






56 




cardiac 

-^csti cryi r\\ — 1 nn 

factor 






291 


2684 


gi98449 
20 


Homo sapiens 


acetylcholine 
receptor 

ciiiViiinit* aloha 
10 


j ■* 

\ 


88 


292 


2695 


gil7897 
64 


Escherichia 
coli 


transport 


879 


98 


293 


2697 


gi34922 
9 


Escnericnia 
coli 


npri Till py"3 1 

membrane 

X, w» w Xll 


936 


99 


294 


2698 


gi40621 

94--* 


Escherichia 
coli 




737 


100 


295 


2700 


gi52924 
0 


Escherichia 
coli 


homoserine 
kinase 


578 


100 


296 


2704 


gil5528 
31 


Escherichia 
coli 


hypothetical 




100 


297 


2712 


gil7896 
72 


Escherichia 
coli 


putative /\lJr — 

binding 
component of a 
transport 
system 


262 


100 


298 


2716 


gi40624 
09 


Escherichia 
coli 


Transmembrane 
protcXJi appt 


382 


100 


299 


2719 


gi30497 
6 


Escherichia 
coli 


matches 

ncnnni *7 . 
f ouuui / : 

ATP_GTP__ A and 

PS00301: 

similar 


921 


95 


300 


2724 


gi!4585 
6 


Escherichia 
coli 


nmpC 


647 


97 


301 


2725 


gil7894 
73 


ciScnericnxa 
coli 


t-\i 1 1~ a t~ 1 
uutcii'ii v c 

transport 
protein 


312 


100 


302 


2728 


gil8055 
61 


Escherichia 
coli 




222 


97 


303 


2729 


gi43248 


Escherichia 
coli 




' 655 


91 


304 


2744 


gi39629 
9 


Escherichia 
coli 


coli pyruvate 
f ormate - lyase 
activating 
enzyme 


675 


100 


305 


2749 


gil7426 
48 


Escherichia 
coli 




592 


100 


306 


2752 


gi40622 


Escherichia 


Sensor kinase 


357 


100 



150 
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SEQ 

TTi 

NO: 


buy 

NO: 
in 

USSN 
09 /48 
8,725 


s ion 
No. 




T~)<=» c: r - * Y~ "i ntiOIl 


Smith 

Water 

man 

Score 


% 

Identity 






36 


coli 


CitA 






307 


2762 


gil7877 
95 


Escherichia 
coli 


putative 
LAC I - type 
trans cript iona 
1 regulator 


342 


100 


308 


2764 


gil7997 
43 


Escherichia 
coli 


putative 
LACI-type 
transcriptiona 
1 regulator 


151 


84 


309 


2768 


gi40596 
4 


Escherichia 
coli 


yohG 


534 


94 


310 


2774 


gi40623 
38 


Escherichia 
coli 


• 


387 


97 


■ 311 


2790 


gi40623^ 
38 ' 


Escherichia 
coli 


• 


420 


86 


312 


2800 


gil7898 
05 


Escherichia 
coli 


putative 
transport 


572 


100 




*> fti 1 


gi53053 
33 


Mus mus cuius 


protein 
kinase Myak-S 


421 


49 


314 


2827 


gil0047 
251 


Homo sapiens 


KIAA1588 
protein 


531 


97 


315 


2830 


G02872 


Homo sapiens 


Human 
secreted 
protein, 


185 


62 


316 


2836 


gil9117 
5 


Cricetulus 
sp. 


CAMP- 
dependent 
protein kinase 
alpha- 
catalytic 
subunit 


1677 


97 




^ 0 ^ -l 


cri55884 

U X -J «-* w U 

6 


Homo s aniens 


BCL2 /adeno- 
virus E1B 
19kD- 

interacting 
protein 3 


220 


61 


318 


2856 


gi38822 
11 


Homo sapiens 


KIAA0745 
protein 


232 


93 


O J- -* 


2866 


gi63297 
08 


Homo sapiens 


KIAA1119 
protein 


1331 


91 


320 


2874 


gi28530 
33 


Mus musculus 


tousled-like 
kinase 


203 


82 


321 


2882 


gil0185 
134 


Schizosacchar 
omyces pombe 


hypothetical 
zinc -finger 
protein 


318 


42 


322 


2886 


G03797 


Homo sapiens 


Human 
secreted 
protein, 


140 


69 


323 


2899 


gi42403 
25 


Homo sapiens 


KIAA0918 
protein 


170 


53 
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gacctgtgac cgtccaaact gcccaggaat tgaagacact tttaggacag ctgccaccga 
agtgagtctg cttgcgggaa gcgaggagtt taatgccacc aaactgtttg aagttgacac 
agacagctgt gagcgctgga tgagctgcaa aagcgagttc ttaaagaagt acatgcacaa 
ggtgatgaat gacctgccca gctgcccctg ctcctacccc actgaggtgg cctacagcac 
ggccgacatc ttcgaccgca tcaagcgcaa ggacttccgc tggaaggacg ccagcgggcc 
caaggagaag ctggagatct acaagcccac tgcccggtac tgcatccgct ccatgctgtc 
cctggagagc accacgctgg cggcacagca ctgctgctac ggcgacaaca tgcagctcat 
caccaggggc aagggggcgg gcacgcccaa cctcatcagc accgagttct ccgcggagct 
ccactacaag gtggacgtc 



300 
360 
420 
480 
540 
600 
660 
720 
739 



<210> 239 
<211> 611 
<212> DNA 
<213> Homo sapiens 



<400> 239 

ggaatcggaa gaaaatggag, agagtgcaat ggacagcaca gtggccaaag aaggcactaa 6 0 

tgtaccatta gttgctgctg gtccttgtga tgatgaaggc attgtgacta gcacaggcgc 120 

aaaagaggaa gacgaggaag gggaggatgt tgtgactagt actggaagag gaaatgaaat 180 

tgggcatgct tcaacttgta cagggttagg agaagaaagt gaaggggtct tgatttgtga 240 

aagtgcagaa ggggacagtc agattggtac tgtggtagag catgtggaag ctgaggctgg 300 

agctgccatc atgaatgcaa atgaaaataa tgttgacagc atgagtggca cagagaaagg 360 

aagtaaagac acagatatct gctccagtgc aaaagggatt gtagaaagca gtgtgaccag 420 

tgcagtctca ggaaaggatg aagtgacacc agttccagga ggttgtgagg gtcctatgac 480 

tagtgctgca tctgatcaaa gtgacagtca gctcgaaaaa gttgaagata ccacfcatttc 540 

cactggcctg gtcgggggta gttacgatgt tcttgfcatct ggtgaagtcc cagaatgtga 600 

agttgctcac a 611 



<210> 240 

<211> 1090 

<212> DNA 

<213> Homo sapiens 



<400> 240 



tttttttttt ttaagcttga aataaaattt ttattttgtt ttgaattaaa tcaaccatga 
ttattcacag tgcagtaagt gtgtatcatc tgtttgatat tttcatatta cagttttgat 
agtgctcttc agtctgcgaa atcttctttg ggtggaaatg atgaactgtc agctactttc 
ttagaaatga aaggacattt ctatatgtat gctggttctc tgctcttgaa gatgggtcag 
catggtaata atgttcaatg gcgagctctt tctgagctgg ctgcgttgtg ctatctcata 
gcatttcagg taagtcttcc acttggagca attgacattt cacggagtct tgatgtgttt 
taaatgaagg tgtgctctgg tatgtaatga caatatgtga acaaacctgt ggaattaaag 
ttaaaatgaa atagtcaatt tgatacagtg gaaaataact aagcatacac aatactggtg 
aggctggtga aacagggatg ttgaatgcac tcttgtcgaa agcctgcatt gccatgattt 
gtttgtagac aaatttgaag agtttgatct ttttactctg ccatttttgg gaacatgata 
aagatgtaat ctcgtattat gggtaaagct tgattcaaaa agatgtgtta cttggacaaa 
atcctaataa gtagacgtag ggcaatggct ttatagccta tgatagaaga atatgattgc 
aatttaacat gttaattgaa acacatgtat ataacattta tgactgtatt gtgtatatgt 
aacagtatat ctattaatct ttgaaaacat aaaacctttt cttatttttt atttttttat 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 



WO 01/53455 



PCT/US00/35017 



<210> 236 
<211> 467 
<212> DNA 

<213> Homo sapiens 



<400> 236 

ttgagtatta gtgtcagtga tgtgtctctc tctgatgaag gacagtacac ctgttcttta 6 0 

tttacaatgc ctgtcaaaac ttccaaggca tatctcaccg ttctgggtgt tcctgaaaag 120 

cctcagatta gtggattctc atcaccagtt atggagggtg acttgatgca gctgacttgc 18 0 

aaaacatctg gtagtaaacc tgcagctgat ataagatggt tcaaaaatga caaagagatt 24 0 

aaagatgtaa aatatttaaa agaagaggat gcaaatcgca agacattcac tgtcagcagc 3 00 

acactggact tccgagtgga ccggagtgat gatggagtgg cggtcatctg cagagtagat 3 60 

cacgaatccc tcaatgccac ccctcaggta gccatgcagg tgctagaaat gcactataca 42 0 

ccatcagtta agattatacc atcgactcct tttccacaag aaggacg 467 



<210> 237 

<211> 416 . > 

<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_ feature 
<222> (1) . . - (416) 
<223> n = a,t,c or g 



<400> 237 

ggtacaacca gaaagtggat ctcttcagcc tgggaattat cttctttgag atgtcctatc 60 

accccatggt cacggcttca gaaaggatct ttgttctcaa ccaactcaga gatcccactt 120 

cgcctaagtt tccagaagac tttgacgatg gagagcatgc aaagcagaaa tcagtcatct 180 

cctggctgtt gaaccacgat ccagcaaaac ggcccacagc cacagaactg ctcaagagtg 240 

agctgctgcc cccaccccag atggaggagt cagagctgca tgaagtgctg caccacacgc 300 

tgaccaacgt ggatggaaag gcctaccgca ccattgatgg gcccagatct tttcggcagc 360 

gcatctcccc tgccatcgnt ttacacctat gaccagcgac atattgaagg gcaact 416 



<210> 238 
<211> 739 
<212> DNA 

<213> Homo sapiens 



<400> 238 

ggaccaggac tacaagtacg acagtacctc agacgacagc aacttcctca acccccccag 
ggggtgggac catacagccc caggccaccg gacttttgaa accaaagatc agccagaata 
tgattccaca gatggcgagg gtgactggag tctctggtct gtctgcagcg tcacctgcgg 
gaacggcaac cagaaacgga cccggtcttg tggctacgcg tgcactgcaa cagaatcgag 
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20. An isolated polypeptide comprising an amino acid sequence selected from the 
group consisting of SEQ ID NO: 740-1478, the mature protein portion thereof, or the 
active domain thereof 

21 . The polypeptide of claim 20 wherein the polypeptide is provided on a polypeptide 
array. 

22. A collection of polynucleotides, wherein the collection comprises the sequence 
information of at least one of SEQ ID NO: 1-739. 

23. The collection of claim 22, wherein the collection is provided on a nucleic acid 
array. 

24. The collection of claim 23, wherein the array detects full-matches to any one of 
the polynucleotides in the collection. 

25. The collection of claim 23, wherein the array detects mismatches to any one of 
the polynucleotides in the collection. 

26. The collection of claim 22, wherein the collection is provided in a computer- 
readable format. 

27. A method of treatment comprising administering to a mammalian subject in need 
thereof a therapeutic amount of a composition comprising a polypeptide of claim 10 or 20 
and a pharmaceutically acceptable carrier. 

28. A method of treatment comprising administering to a mammalian subject in need 
thereof a therapeutic amount of a composition comprising an antibody that specifically 
binds to a polypeptide of claim 10 or 20 and a pharmaceutically acceptable carrier. 



299 



WO 01/53455 



PCT/USOO/35017 



a) contacting the sample with a compound that binds to and forms a 
complex with the polypeptide under conditions and for a period sufficient to form the 
complex; and 

b) detecting formation of the complex, so that if a complex formation 
is detected, the polypeptide of claim 10 is detected. 

1 7. A method for identifying a compound that binds to the polypeptide of claim 1 0, 

comprising: x 

a) contacting the compound with the polypeptide of claim 10 under 

conditions sufficient to form a polypeptide/compound complex; and 

b) detecting the corriplex, so that if the polypeptide/compound 
complex is detected, a compound that binds to the polypeptide of claim 10 is identified. 

18. A method for identifying a compound that binds to the polypeptide of claim 1 0, 
comprising: 

a) contacting the compound with the polypeptide of claim 1 0, in a 
cell, under conditions sufficient to form a polypeptide/compound complex, wherein the 
complex drives expression of a reporter gene sequence in the cell; and 

b) detecting the complex by detecting reporter gene sequence 
expression, so that if the polypeptide/compound complex is detected, a compound that 
binds to the polypeptide of claim 10 is identified. 

19. A method of producing the polypeptide of claim 10, comprising, 

a) culturing a host cell comprising a polynucleotide sequence selected 
from the group consisting of a polynucleotide sequence of SEQ ID NO: 1-739, a mature 
protein coding portion of SEQ ID NO: 1-739, an active domain of SEQ ID NO: 1-739, 
complementary sequences thereof and a polynucleotide sequence hybridizing under 
stringent conditions to SEQ ID NO: 1-739, under conditions sufficient to express the 
polypeptide in said cell; and 

b) isolating the polypeptide from the cell culture or cells of step (a). 
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(a) a polypeptide encoded by any one of the polynucleotides of claim 1 ; and 

(b) a polypeptide encoded by a polynucleotide hybridizing under stringent 
conditions with any one of SEQ ID NO: 1 -73 9. 

11. A composition comprising the polypeptide of claim 1 0 and a carrier. 

12. An antibody directed against the polypeptide of claim 1 0. 

13. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a 
complex with the polynucleotide of claihi 1 for a period sufficient to form the complex; 
and 

b) detecting the complex, so that if a complex is detected, the 
polynucleotide of claim 1 is detected. 

14. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample under stringent hybridization conditions 
with nucleic acid primers that anneal to the polynucleotide of claim 1 under such 
conditions; 

b) amplifying a product comprising at least a portion of the 
polynucleotide of claim 1 ; and 

c) detecting said product and thereby the polynucleotide of claim 1 in 

the sample. 

15. The method of claim 14, wherein the polynucleotide is an RNA molecule and the 
method further comprises reverse transcribing an annealed RNA molecule into a cDNA 
polynucleotide. 

16. A method for detecting the polypeptide of claim 10 in a sample, comprising: 
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WHAT IS CLAIMED IS: 

1 . An isolated polynucleotide comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NO: 1-739, a mature protein coding portion of SEQ ID 
NO: 1-739, an active domain of SEQ ID NO: 1-739, and complementary sequences 
thereof. 

2. An isolated polynucleotide encoding a polypeptide with biological activity, 
wherein said polynucleotide hybridizes to the polynucleotide of claim 1 under stringent 
hybridization conditions. 

3. An isolated polynucleotide encoding a polypeptide with biological activity, 
wherein said polynucleotide has greater than about 90% sequence identity with the 
polynucleotide of claim 1 . 

4. The polynucleotide of claim 1 wherein said polynucleotide is DNA. 

5. An isolated polynucleotide of claim 1 wherein said polynucleotide comprises the 
complementary sequences. 

6. A vector comprising the polynucleotide of claim 1 . 

7. An expression vector comprising the polynucleotide of claim 1 . 

8. A host cell genetically engineered to comprise the polynucleotide of claim 1 . 

9. A host cell genetically engineered to comprise the polynucleotide of claim 1 
operatively associated with a regulatory sequence that modulates expression of the 
polynucleotide in the host cell. 

10. An isolated polypeptide, wherein the polypeptide is selected from the group 
consisting of: 
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SEQ 
ID 
NO: 
of 

Nucleic 


SEQ 
ID 
NO: 
of 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A=Alanine, 
C=Cysteine, D=Aspartic Acid, E- Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I-Isoleucine, 
K= Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R==Arginine, S=Serine, 
T== Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\=possib!e nucleotide insertion) 


738 


1477 


2 


421 


WGRRRQLVS E AARAQGDP VC S TMS EEE AAQ I PRS S VWEQDQQN 
WQRWALPLVRATCTAVCDWSAAKDRHPLLGSACRLAENCV 
CGLTTRALDHAQ PliLEHLQPQLATMNS LACRGLDKLEEKL P FIi 
QQPSETWTS 


739 


1478 


256 


1250 


AKAFTMAESPGCCSVWARCLHCLYSCHWRKCPRERMQTSKCDC 
IWFGLLFLTFLLSLSWLYIGLVLLNDLHNFNEFLFRRWGHWMD 
WS LAFLLVT S LLGTYAS LLLVLALLLRLCRQPLHLH S LHKVLL 
IiLIMLLVAAGLVGLDIQWQQERHSLRVSL/QDCR*L*TPAVRP 
* EE S GEGHWRRAHLT S S C PQ ATAPFLH I GAAAG I ALLAWP VAD 
TFYRIHRREPKILLLLLFFGWLVIYLAPLCISSPCIMEPRDL 
P PKPGLVGHRGAPMLAPENTLMS LRKTAECGATVFETDVMVS S 
DGVPFLMHDEHLSRTTNVASVFPTRITAHSS 
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SEQ 
ID 
NO: 
of 

Nucleic 
Acids 


SEQ 
ID 
NO: 
of 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, 
X = Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 


728 


1467 


1 


439 


FRGSLSSPS SLRGRRLVTGQTS PRGTWCLYPGFCRSVACAMPC 
CSHRSCREDPGTSESREMDPWFEDVAVNFTQEEWTLLDISQK 
NLFREVMLETFRNLTSIGKKWSDQNIEYE'^QNPRRSFRSLIEE 
KVNEIKEDSHCGETFTQ 


729 


1468 


103 


236 


LNFANS AAFAVTMPQNEYI ELHRKRYGFRLDYHEKKRKKQSRE 
A 


730 


1469 


213 


809 


SGDLSPAELMMLTIGDVIKQLIEAHEQGKDIDIJ^KVKTKTAAK 
YGLS AQPRLVD 1 1 AAVP PQ YRKVLMPKLKAKP I RTAS G I AWA 
VMCKPHRCPHISFTGNICVYCPGGPDSDFEYSTQSYTGYEPTS 
MRAI RARYDPFLiQTRHR I EQLKQLGHS VDKVE F I EMGGTFMAL 
PEEYRDYFIRNLHDALSGHTSNNIYE 


731 


1470 


264 


799 


WESDVGEGLRP P P PP PP PGRRRTQE PRARDAATVI FACP AALL 
ETLI AYGSS SPS FCKHRAARPLIFLLHRLTAEATARCPICALE 
ARNPGRWGICASWPGMKTPFGKAAAGQRSRTGAGHGSVSVTMI 
KRKAAHKKHRSRPTSQPRGNI VGCI IQHGWKDGDEPLTQWKGT 
VLDQLL 


732 


1471 


2 


763 


RDLGVALEAFQWARAGDCGSGAGRAGGEGVDAGRRVPERQHRG 
RGGGGEPGRRQRGGRRQ\RS S S RRSGGDGGDEVEGSGVGAGEG 
ETVQHFPLARPKS LMQKLQCS FQTS WLKDFPWLRYS KDTGLMS 
CGWCQKTPADGGSvDLPPVGHDELSRGTRNYKKTI*LI 
EHKLHEANAQE S E I PS EEGYCDFNS RPNENS YCYQLLRQIiNEQ 
RKKG I LCDVS I WSGKI FKAHKNI LVAGS RFFKTLYCFS 


733 


1472 


82 


523 


SLRAAAAMADVTARS LQ YE YKANSNLVLQ ADRS L IDRTRRDE P 
TGEVIjS IjVGKIiEGTRMGDKAQRTKPQ 

DINKMKGYTLLSEGIDEMVGI IYKPKTKETRETYEVLLSFIQA 
ALGDQPRD I LCGAADEVL 


734 


1473 


536 


110 


CNSAESRMDVLFVAIFAVPLILGQEYEDEERLGEDEYYQWYY 
YTVTP S YDDFS ADFT IDYS I FE SEDRLNRLDKD I TEAIETT I S 
I^TARADHPKPVTVKPVTTEPQSP \DL \NDAVS S \IjRS P I PL \ 
LLS \ CAFVQ VGMYFM 


735 


1474 


2 


557 


FVRGPGEEQAP AFRKPAPGAMGAQVRLP PGEP CREGYVLS LVC 

S LYVGLVLAVS SSIFIGSSFI LKKKGLLQLASKGFTRAGQGGH 
SY1jKEWLWWGIjI^ILSWNAREKVDL*NITF*PQTSCIFFTIT 
IEKSTFLSYFPTS 


/JO 








ADCjc ppTR PRP ANfTRMAF.TTCnA AOMTjVTFKIWAVTFTkEEWRO 
LDLAQRTLYRE VMLETCGLLVS LGHRVPKPELVHLLKHGQELW 
IVKRG 


737 


1476 


311 


790 


YTMIiRGTMTAWRGMRPEVTLACLLLATAGCFADLNEVP 
PAS TVQKPGGTV I LGCWE P PRMNVTWRLNGKELNG S DDALGV 
L I THGTLV ITALNNHTVGRYQCVARMP AGAVAS VPATVTLAS E 
SAPLPPCHGAVPPHLSHPEAPTIHAASCYS 
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SEQ 
ID 

NO: 
of 

Nucleic 
Acids 


SEQ 
ID 

NO: 
of 

Amino 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A=Alanine, 
C=Cysteine, D-Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S = Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=StopCodon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


718 


1457 


2 


481 


RIPGRRFRAAFVLGSANVASSVRIiRCSFPLSLGGPSGPAAASV 

PSQKNLYRDVMQE I FRNLAS VGNKS EDQNIQDDFKNPGRNLS S 
HWERLFE I KEG S Q YGETFS QDSNLNLNK I 


719 


1458 


6 


469 


SLSLSVS PFLRLS LGRVGGMAEEMES SLEAS FS S SGAVS GASG 

PT nD7\DCD T"C<V TT\TT^T^OTVTl/^VT , r , T.T , VT?T7r i 2iriPT?OT^D , TT5 1 2i , PTfZ 

p LiFl?ARbR.i. r IS.JL JL V lvjUbW V Cu 1 x Kr ^ALiKJ? rUK X EiAl XVj 
VDFRERAVE IDGER I KIQLWDTAGQERFRKSMVQHYYRNVHAV 
VFVYDMTNMAS FHS LP S WI EE CKQH 


720 


1459 


82 


490 


RRPS PGS IVIMAAESDVLHFQFEQQGDVVLQKMNIiLRQQNLFC 
DVSIYIITOTEFQGHKVILAACSTFMRDQFLLTQSKI1VRITILQ 
S AE VGRKLLLS CY TGALEVKRKELLKYLTAAS YLQMVH I AEKR 
TEAFVKF 


721 


1460 


48 


708 


AEGLQSAAGIRIDTKAGPPEMLKPLWKAAVAPTWPCSMPPRRP 

T.TTVTl S~\ TV /""irpT /"VT TT /"*»7\ T 7\ T TT MT C* T7\ T T PT T TaTCW 7T)TD D T} f T 1 LJf2f"\T 7f*\DTf 

WDRQAGTLQVLiCjAIjAV JuWJ-ivso Vi^iUJaijWy virKi*^ I WVay vyirJN. 

DVPRSWEHGSSPAWEPLEAEARQQRDSCQLVLVES IPQDLPSA 
AGS PS AQPLGQAWLQIiLDTAQESVHVAS YYWSLTGPD I GVNDS 
SSQLGEALLQKLQQLLGRNIS LAVATS S PTLARTSTDLQVLAA 
RGAH 


722 


1461 


436 


677 


RKKJyyiPljFFGI-tr. 1 jKK I KRY 1 vfaoJ\±>UijvAi<.xyiji^r4rir vctr i±j 
SVESTGQESLEAVAQRLELREVTYFSLWYYNKQNQRR 


723 


1462 


45 


569 


LQPLSS WES ASEVTRS PVS PEDVKQATSNFENLQKQLARKMKL 
PIFIADAFTARAFRGNPAAVCLLENELDEDMHQKIAREMNLSE 

LFHKIKl^STLTFVTLSGELRARRAEDGIVLDLPLYPAHPQD 

ttitL w 


724 


1463 


79 


530 


AADTMQSDDVIWDTLGNKQFCSFKIRTKTQSFCRNEYSLTGLC 
ITOSSCPLANSQYATIKEEKGQCYliYMKVIERAAFPRRLWERVR 
LSKNYEKALEQIDENLIYWPRFIRHKCKQRFTKITQYLIRIRK 
LTLKRQRKLVPLSKKVERREK 


725 


1464 


2 


261 


FVERGLGDPALPTLMFEEPEWAEAAPVAAGLGPVISRPPPAAS 
SQNKVSDSREQWELFQAAKRTLVDPSAVCIAGRDTCGTVKGES 


726 


1465 


1 


860 


W K b'k W£> KKP b CiiS t> U FKFKK J^J-'W HKiU>ii 1 a v ini'u v irtJjoxi\. 
VLLQSALSLGRSLDADH^ 

QNKS FFGPLELVEKLCPEASD I ATSVRNLPELKTAVGRGRAWL 
YLAl^QKI<XiADYLKVLIDNKHLLSE 

LLVGLNVLDANL\ CLKGEDLDSQVGVIDFS LYLKDVQDLDGGK 

EHERITDVLDQK^TYVEELNRHLSCTVGDLQTK^ 

QERVSAATORICSLQEEQQQLREQNEIilR 


727 


1466 


69 


452 


GCYAPSPHLGGSLTPRFFPNGVFHRRLPRPRPPQPPSVSSAPT 
LRPLCAHFS LGKLRLRVRKS AE VAP PRTEKGWGS AEP RHS RAP 
LGLQGLRMAASAQVSVTFEDVAVTFTQEEWGQLDAAQRTLY 
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SEQ 
ID 

NO: 
of 

Nucleic 
Acids 


SEQ 
ID 
NO: 
of 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 

C=Cysteine, D-Aspartic Acid, E= Glutamic Acid, 

F= Phenylalanine, G= Glycine, H-Histidine, I=Isoleucine, 

K= Lysine, L- Leucine, M= Methionine, N=Asparagine, 

P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 

T = Threonine, V = Valine, W = l ryptopnan, x — l yrosme, 

X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 

\= possible nucleotide insertion) 


n n A 

/ u y 


1 A A R 


104 


535 


QMRVKDPTK^PEK^KRSKRPTVPHDEDSSDDIAVGLTCQHVS 
HAISVNHVK^IAENLWSVCSECLKERRFTOGQLVLTSDIWLC 
LKCGFQGCGKNSESQHSLKHFKSSRTEPHCIIINLSTWIIWWY 
EWDEKI FTPLNKKG 


710 


1449 


116 


479 


AKERGEERQGEGGGWLSGSRWPLVRSAFVPAPSSLILSMCLSP 
GIPEAAPDSPLTASAPTP*VMLLGDTGVGKTCFLIQFKDGAFL 
SGTFIATVGIDFRVRWLQALASSREPGLWLRHGGV 


711 


1450 


2 


232 


FYPRSSADLPFQTTRCEFQTSVMELAHSLLLNEEALAQITEAK 
RPVF I FEV^RFIjDKVLVAANKVWYCS FFPVALT , 


712 


1451 


105 - 


' 393 


MNMKQKSWQQTKALLCKNFLKKWRMKRESLLEWGLS ILLGLC 
IALFS S SMRNVQ FPGMAPQNLGRVDKFNS S S LMWYTP I S NLT 
QQIMNKTAL 


713 


1452 


2 


525 


SPQGNGCPDVTGDSVIRVPLTLLVHNLAGLTGLLHHCLSGPLP 
APSPPPAMSSSRKDHLGASSSEPLPVIIVGNGPSGICIiSYLLS 
GYTPYTKPDAIHPHPLLQRKLTEAPGVSILDQDLDYLSEGLEG 
RSQS PVALL FD ALLRPDTD FGGNMKS VLTWKHRKEHAI PHWL 
GR 


714 


1453 


2 


1557 


"NRRTRAQRCQRGRS CGAREEEVEPGTARP p paas AMDAS LiEKI 
ADPTLAEMGKNLKEAVKMLEDSQRRTEEENGKKLISGDIPGPIi 

qgsgqdmvs ilqlvqnlmhgdedeepqs priqnigeqghmalii 
ghslgayi s tldkeklrklttrilsdttlwlcri fryengcay 
fheeeregij^icriju:hsryedfvvdgfnvlynkkpviylsa 
aarpglgqylcnqlglpfpclcrvpcjnvfgsqhqmdvaflek 

LIKDDIERGRLPLLLVANAGTAAVGHTDKIGRLKELCEQYGIW 

LHVEGVNLATIiALGYVSSSVIiAAAKCDSMTMTPGPWL 

AVTLYKHDDPALTLVAGLTSNKPTDKLRALPLWLSLQYLGLDG 

FVER I KHACQLS QRLQE S LKKVNYI KI LVEDELS S P VWFRF F 

QELPGSDPVFKAVPVPNMTPSGVGRERHSCDALNRWLGEQLKQ 

LVPASGLTVMDLEAEGTCLRFS PLMTAAGKPGLVD I PCFCSGA 

AG 


715 


1454 


319 


873 


LCIMDTKEEKKERKQSYFARLKKKKQAKQNAETASAVATRTHT 
GKEDNWTVVLEPDKCNIAVEEEYMTDEKKKRKSNQLKEIRRTE 
LKRYYS IDDNQNKTHDKKEIOCMWQKPHGTMEYTAGNQDTLNS 
IALKFNITPNKLVELNKLFTHTIVPGQVLFVPDANSPSSTLRL 

SSSSPGATVSPSS 


716 


1455 


60 


681 


" S AGGDSCRAVPMLRFPTCFPSFRWGEKQLPQEI I FLVWSPKR 
DLI AIiANTAGEVLLHRIjAS FHRWS FPPNENTGKEVTCLAWRP 
DGKLrAFALADTiOCI VLCDVEKPESLHS FSVEAPVSCMHWMEV 
TVESSVLTSFYNAEDESNLLLPKLPTLPKNYSNTSKIFSEENS 

DEIIKLLGDVRLNILVLGGSSGFIELYAYGMFKI 


717 


1456 


357 


658 


1 PRD P VTDRARAMPRRGLVAGPDLE YFQRHYFT PAEVAQHNRP K 
DLWVS YLGRVYDLTSLAQEYKGNLLLKP I VEVAGQD I SHWFDP 
KTRDVSYAGTWDCG 



292 



WO 01/53455 



PCT/US00/35017 



ID 


ID 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 


AminA Qpin cf>ct m t" onnf Hint Tier ctcrTiiii nAnt i H i A — AlaninA 
rVUUllU dClU aCgniCIH, CUIHallUllg Mgllal pc^HIUC — /AiillllilC , 

C=Cysteine, D=Aspartic Acid, E— Glutamic Acid, 


MA. 

1NU. 
01 

Acids 


Kin* 
or 

Amtnn 


F= Phenylalanine, G=Giycine, H=Histidine, I=Isoleucine, 
K= Lysine, L— Leucine, M= Methionine, N= Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S= Serine, 
T-Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 






amino 


amino 


X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 






acid 
residue 


acid 
residue 


\= possible nucleotide insertion) 






of amino 


of amino 








acid 


acid 








sequence 


sequence 




697 


1436 


3 


466 


HEASGVSRALLQSAPGTPATVGISVGELWPFARCCSHSYVRSL 
RGLSVSTHIiLCFTIYIMNPSMKQKQEEIKENIKTSSVPRRTLK 
MIQPSASGSLVGRENELSAGLSKKKHRNDHLTSTTSSPGVIVP 
ESS ENKNLGGVTQE S FDLM I KGMKK 


698 


1437 


50 


241 


PLPARGKSTLPATFCSPSAPELASMSWPPNRSQTGWPRGVTQ 
FGNKYIQQTKPLTLERTINIi 


699 


1438 


1 


422 


AEGEDVPPLPTSSGDGWEKDLEEALEAGGCDLETLRNIIQGRP 
LP ADLRAKVWKI ALNVAGKGDS LAS WDG ILDLPEQNT IHKDCL 
QFIDQLSVPEEKAAELLLDIESVITFYCKSRNIKYSTSLSWIH 
LLKPLVHLQLP 


700 


1439 


161 


413 


ALPKFLTHGVKSNERVVWLFPPSFRAATMVHMNVLPDALKS I 
NNAERRGKPQVLIRLCSKI 1 1 WFLTVMVKYGYIGKFEPTRP 


701 


1440 


211 


977 


AMAQYGHPSPLGMAAREELYSKVTPRRNRQQRPGTIKHGSALD 
VLLSMGFPRARAQKALASTGGRSVQAACDWLFSHVGDPFLDDP 
LPREYVLYLRPTGPLAQKLSDFWQQSKQICGKNKAHNIFPHIT 
LCQFFMCEDS KVDALGEALQTTVS RWKCKFS APLPLELYTS SN 
FIGLFVKEDSAEVLKKFAADFAAEAAS KTEVHVEPHKKQLHVT 
LAYHFQASHLPTLEKLAQNIDVKLGCDWVATIFSRDIRFA 


702 


1441 


3 


408 


QTRPASPRTARESVLGVSQNMSFNLQSSKKLFIFLGKSLFSLL 
EAMIFALLPKPRKNVAGEIVLITGAGSGLGRLLALQFARLGSV 
LVLWD INKEGNEETCKMAREAGATRVHAYTCDCSQKEGVYRVA 
DQVKK 


703 


1442 


708 


244 


MVARKGQKSPRFRRVTCFLRLGRSTLLELEPAGRPCSGRTRHR 
ALHRRLVACVTVS SRRHRKEAGRGRAES FIAVGMAAPSPIKEKQ 
VCWGARDEYWKCLDENLEDASQCKKLRS S FES SCPQQWIKYFD 
KRRDYLK_rJ\EItr EAGQrEPSETTAKS 


704 


1443 


3 


475 


PAPAARS RELLKELRNGQDMDTVVFEDVWDFTLEEWALLNPA 
QRKLYRDVMLETFKHLASVDNEAQLKASGSISQQDTSGEKLSL 
K^Klci&r IRJ^lWAoljLUKNWnJ&rlb VlUJiS±ir4I J^KiluoKWlrKv 
ERPCKSSKGNKRGRTFRKTRNCNRHLRR 


705 


1444 


276 


437 


CVCGFFVCFETKS CFVAQAG VQWHNLS S LQALPPGFKQFS CLS 
LTiS b WH X KR V 


706 


1445 


2 


322 


GTRLRRRRE AVWFEWNMDFSRLHMYS PPQC VPENTGYTYALS 
S S YS SD ALDFETEHKLDP VFDS PRMSRRS LRLATTACTLGDGE 
AVGADSGTS S AVSLKNRAAR 


707 


1446 


123 


410 


DTMQAWPLNKMTAISPEPQTLASTEQNEVPRVVTSGEQEAIL 
RGNAADAES FRQRFRWFCYS EVAGPRKALS QLWELCNQWLRPD 
IHTKE\QILE 


708 


1447 


2 


384 


PICLFSRPTLRPSRSKVSLIEGRGANMAARWRFWCVSVTMVVA 

LLIVOTVPSASAQRKKEMVLSEKVSQIJyrEWTNKRPVlR^G 

FRRLVKAPPRNYSVIVMFTALQLHRQCWCKYELQLRFKIK 
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SEQ 
ID 
NO: 
of 

Nucleic 
Acids 


SEQ 
ID 
NO: 
of 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino _ 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A— Alanine, 
C -Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K = Lysine, L = Leucine, M = Methionine, N = Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\ -possible nucleotide insertion) 


691 


1430 


2 


1364 

> 


~FVKIj I KKHQAAMEKE AKVMSNE EKKFQQH I QAQQKKELNS FLE 

SQKREYKIiRKEQLKEELNENQSTPKKEKQEWLSKQKENIQHFQ 

AEEEANLLRRQRQYLELECRRFKRRMLLGRiiNLEQDLVREELN 

KRQTQKDLEHAMLLRQHESMQELEFRHLNTIQKMRCELIRLQH 

mxTj^T cvTJxrt5t>T7T3T?T T?T?Tf TT\7MT?VT?OOPKSLKSKELOXKKO 
QTELTNQLEYWlsjiKiiKaijKXJSxL v i v u:» vx^sJW^^°^^" XN ^"VJ-- r ^ J ^w 

FQDTCKIQTRQYKALRNHLLETTPKSEHKAVLKRLKEEQTRKL 

AILAEQYDHS INEMLSTQALRLDEAQEAECQVLKMQLQQELEL 

LNAYQSKIKMQAEAQHDRELRELEQRVSLRRALLEQKIEEEML 

EAFSHSYPGASGWSHNPTGGPGPHWGHPMGGPPQAWGHPMQGG 
PQPWGHPS\GPMQ\GVPR/GSSMGVR 


692 


1431 


50 


504 


"liAHGSFGVSDFPAPAAAPAHTLTSFSGSLSPQFRKPLGRAPAM 
PIiVR YRKWI LG YRCVGKTS LAHQFVEGEFS EGYDPTVENT YS 
KIVTLGKDEFHLHLVDTAGQDEYS I LPYS FI IGVHGYVLVYS V 
TSLHSFQVIESLYQKLHEGHGK 


693 


1432 


130 


1671 


"SSPSRELCFYGFWIASSWWSRWVGSLGPGILPSPPARGRTFAS 
VSRLPPPWSAGITLTPFLICQSGSVCPGLGAGFGVRSFHHPVA 
RSAVLIiLPLAPAAAQDSTQASTPGS PLS PTEYERFFALLTPTW 
KAETTCRLRATHGCRNPTLVQLDQYENHGLVPDGAVCSNLPYA 
SWFESFCQFTHYRCSNHVYYAKRVLCSQPVS ILSPNTLKEIEA 

-.-n,./. n^imitmr nTC? niII?n^7 , TTrpri , T , TrnPWP'RP2LiSNNVEEIiIjOS S 
SAEv SPTXMXSr' lb Jerrlr I V IJ&xtv J- " * xL*r^j-i*jis*i* w •-»»-« 

LSLGGQEQAPEHKQEQGVEHRQEPTQEHKQEEGQKQEEQEEEQ 
EEEGKQEEGQGTKEGREAVSQLQTDSEPKFHSESLSSNPSSFA 
PRVREVESTPMIMENIQELIRSAQEIDEMNEIYDENSYWRNQN 
PGSLLQLPHTEALLVLCYS IVENTCI ITPTAKAWKYMEEEILG 
FGKSVCDSLGRRHMSTCALCDFCSIiKLEQCHSEASLQRQQCDT 
^TTvrrioinret5T t a Gf^cT.Q Tfzwovn^PESGRFYGLDLYGGLHM 


694 


1433 


517 


578 


* VS WVP S KDGDVEGARRPFTRLNTS LGPGLQEGRRRTWLVP I PG 
AVLPGRTQEQPRASPLY*PGAPPCQPQGLVAGPWAQ*AGLRSD 
r.T?r»Dwt)M\ DT t/^t^a ^PPPT^TTVnTCSKCWHFRCGRHPARRSGWAG 
RHASLIiATGRPCSSAPSQQPLGTAGDSRQELLRPPLV*VNGAQ 
SSAAGDWGSSPRTAQALARPHRLGHHPAAVAPAARLRTQSGHS 
PRGPLCRSPGSPRRMGTWRGPAGHSHD 


695 


1434 


249 


632 


■ " KTVAEEAS VGNPEGAFMKMLQARKQHMSTELTI ES EAP S DS S G 
INLSGFGSEQLDTOT>ESDVSSALSYILPYLSLRWLGAESILLP 
FTEQLFSNVQDGDRLLSILKNNRKSPSQSSLLGWKFKNKIF 


696 


1435 


333 


881 


~ * GECF IMAAWQQNDLVFEFASNVMEDERQLGDPAI FPAV I V tin 
VPGAD IliNS YAGLACVEE PNDMITE S S LDVAEEE I IDDDDDD I 
TLTVEASCHDGDETIETIEAAEALLNMM 
FS S PEDDMWAPVTHVS VTLDG I PEVMETQQVQEKYADS PGAS 
SPEQPKRKKK 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D = Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R^Arginine, S= Serine, 
T== Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X = Unknown, *= Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


684 


1423 


1 


1272 


AARRRRQLVSRRRTAE\YPRRRRSSPSARPPDVPGQQPKAAKS 
PSPVQGKKSPRLLCIEKVTTDKDPKEEKEEEDDSALPQEVSIA 
ASRPSRGWRSSRTSVSRHRDTENTRSSRSKTGSLQLICKSEPN 
rrrpL/-\T TvvTVT7r*T?TTTjf' , ic'Dr*nT c c pp vttt^'P'PTS'Pmt i T qppp T PPTfrvnp 

RDETYKPHLERETPKPRRKSGKVKEEKEKKEIKVEVEVEVKEE 
ENE IREDEEPPRKRGRRRKDDKS PRLPKRRKKP P IQ YVRCEME 
GCGWliAHPRYLQHHIKYQHLLKKKYVGPHPSCGRLFRLQKQL 
rpua if Tiwmnp nv T pp vpati a PTC S S HNI±AVHRM T HTGEKP IjO C 

u£vClrVr\<XlXl 1 1 J \Jr c ' J X X v«£i X CnAnr i^»3l3Xj_lti lift v Axxvi'i ,1.1.1 ± <JDi\ruy*« 

EICGFTCRQKASIJlTWHMKKHDADSFYQFSOTICGKKFEKKDSV 
VAHxd^iCSHPEVLIAFATjAANAGALITSTDILGTNPES 


685 


1424 


56 


526 


MTAfcTRLAESlxLALSQQEEIJ^L^ 
QKLLEAISSLDGKNFJUOl^ 
LADLLEPVKTSSSIxATVTCKQLSRVKS^ 
REVAFNKTAQVLS KWDPWLKNRQAEQL* 


686 


1425 


132 


344 


KxJJJt? Mr lloo^\i v l ViNoxlrviVirrir in ±ii±cvjX? iLLiiiiiijr v<xv» o 

VPSSYHFTEDPGAFPVATNGERFPWQELPJ^PSWIPLHYDLFV 

HPl^TSIJDFVASEKIF^VSNATQLIILHSKDLEITNATLQSE 

EDSRYMKPGKELKVLSYPAHEQIALLVPEKLTPHLKY^ 

QAKI^DGFEGFYKSTreTLGGETRIT^VTDFEPTQAPJlAFPCF 

DEPLFKAOTSIKIRRESRHIALSNMPKVKTIELEGGLLEDHFE 


687 


1426 


3 


678 


RSKIPRSDPRVRTPAPAEAEQGKSQCPSGSTAQSWSAMDILVP 
LLQLLVLl^TLPLHLMALLGCWQPLCK^ 

KME S KKRELFS Q I KGLTGASGKVALLELGCGTGANFQF YP PGC 
p\7TrT .nPMPTTPPKPT.TKSMAEMPJHT.OYERFVVAl > GFl^MROIjAD 
GSMDVWCTLVLCSVQSPRKVLQEVPJIVLRPGGVLFFWEHVAE 
PYGSWAFMW 


688 


1427 


240 


641 


RLQNSS LMDPKLGRMAAS LliAVLLLLLLERGMFS S PS PP PALL 
EKVPQYIDl^QDEFVQTLKEWAIESDSVQPVPRFRQELFRMM 
AVAADTLQPJjGARVASVDMGPQQLPDGQSLPIPPVILAELGSD 
PTKG 


689 


1428 


1 


116 


FFFFEMESCSVTQAGVPWHDLSSLQPPPPRFKRFSCLS 


690 


1429 


75 


511 


DPKAQLPEPLRVLWTAHLVAMAPGSRTSLLLAFALLCLPWLQE 
AGAVQTVPLSI^FDHAMLQAHPJVHQLAIDTYQEFEETYIPKDQ 
KYS FLHDSQTS FCFSDS I PTPSNMEETQQKSNLELLRI S LLLI 
ESWLEPVRILMSIVPN 
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Amino acid segment containing signal peptide (A -Alanine, 
C=Cysteine, D = Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H~Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V= Valine, W ^Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


675 


1414 


1 


1101 


CCSTKNISGDKACNUVIIFDTRKTARQPNCYIiFFCPNEEACPLK 
PAKGLMSYRIITDFPSLTRNLPSQELPQEDSLLHGQFSQAVTP 

LAYKEKGHSQS S QFS SDQE I AHLLPENVS ALPATVAVAS PHTT 
SATPKPATLL\PTNASVTPSGTSQPQLA\TTAPPVTTVTSQPP 
TTLI S TVFTRAAATLQAMATT AVLTTTFQAPTD S KGS LE T I P F 

| f*. 1 ri 1 1 1 l,iIM X \jV4 V liMr X i"i-LjOi lOlN V 1 1 rt w 'i DVjl\,Cinu c\j 

SSSQGSVPENQYGLPFEKWLLIGSLLFGVLFIjVIGLVXjLGRIL 
S ES LRRKRYS RLDYL ING I YVD I 


676 


1415 


178 


621 


t r? t\ n c r*\ TTvyro t vtct T V TTPTruPiRT \7 CPVY'^WTTA'E'ET .VSCSDDHH 
XV Avsou VPrLKJ-ilxio LiJ->JVCiir JSj1s^c*1j vok- v vjw X xi-u^x^ux o^owuim 

IVKWNLLTSETTQIVKLPDDIYPIDFHWFPKSLGVKKQTHAES 

FVLTSSDGKFHLISKLGRVEKSVEAHCGAVLAGRWNYEGTALV 

TVGEDGQ I * I WS KTGMLI S 


677 


1416 


1258 


944 


a-dtvi^pxtdxtiptt T t?T .WPT.PP P\ T .WT.Q PPMPPNfiATT»AHCNL»HljP 
GSSSSSASAS * VAG I TDVRHHAQL ILFVFLVETGFHRVGQ AGL 
KLLTSGDLLTS ASQS AGI IMGI SHCAQPKKAF*TKTF 


678 


1417 


876 


1291 


cIACjorJ JJUi-LA-l w is»X L>oiCrut^o orco-tci^r uoxt v nwnRyu v 
GAGSRS PCRRRHRRKHRRNVQS P *RRRS RSCSRRS GRCS VALIi 
n a n d\ t a r* w Q P nTTlTVPP P AH A T TOT? PPP CG FD PMVH P KEHRG * R 

ERSRKWSRS 


679 


1418 


262 


539 


ATAPGLFNFF*FLFQCREEHKKKNPEVPVNFAEFSKKCSGRWK 
fPMC c vwfC "P TfPnFM A K ATYEVC YDP_"EMKDYGP AKGGKKKDPNAPK 
RPPSGF 


680 


1419 


104 


236- 


LTVNYVLVFSmSGLRAIENIiMQKKGKFDYILIiETT^ 
K 


681 


1420 


3 


277 


HEAALCRTRAVAAERHFLRVFLFFRPFRGVGTESGSESGSSKA 
in? pp qiTjecc vnT A n VP RMPT AOP YKTTCTAHNDTGTIiC S E LRE P 
WRRPQ 


682 


1421 


3 


576 


EGSSQAimjRSRKElNrPjmjl^^ 

NPFQPKSNSKMAELF^CEEEELEPWQKKVKEVEDDDDDEPI 
VGE I S SSKPAI SNI LNRVNPS S YSRGLKNGALSRG ITAAFKPT 
SQHYTNPTSNPVPASPINFHPESRSSDSSVIGQPFS'KPVSVSK 
TIRPAQGSIGCCLSISTV 


683 


1422 


6 


627 


CFSLEDILNFFLQGFSAGLFAFYHDKDGNPLTSRFADGLPPFN 
YS LGL YQWS DKVVRKVERLWDVRDl^I VFJITVY 
ARKHFDCPVLEGMELENQGGVGTELl^IrWEKRL 
QITOVLSRITLALMEDTGRQMLS PYCDTLRSNPLQLTCRQDQRA 
VAV\CNLQKFPKPLPQEYQYFDELSGIPAEDLPYYG 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G~ Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M= Methionine, N = Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


667 


1406 


2 


332 


DAAGIRHEAHFGKLECLVQLVRAGA\SLFVSTTRYAQTPA\HI 
AAFGGHPQCLVWLIQAGANINKPDCEGETPIHKAARSGSLECI 
S ALVANGAHVDNP KKG I RVLE WL F E X 


668 


1407 


242 


1157 


IiLKLMF I AELGDYDLAEHS PELVS EFRFVP IQTEEMELAI FEK 
WKlii YKGQ rirAyAb i NXl^KAitWliiiMi GvuMRvvrJ\KU&NuYSLt 
GLTPTGVLVFEGDTKIGLFFWPKITRLDFKKNKLTLVWEDDD 
QGKEQEHTFVFRLDHPKACKHLWKCAVEHHAFFRLRGPVQKSS 

UD Gr*T?T13T.r;Q'DT?D VQnV , TT7VrST r rTrTMVa'D'D QTCyPPTJDCVDVG 
ilKobr IKuuaKr iCX ooJXlri X y X 1 xx 1 JN r\_f4xCxCo lor iLxtirCJr ox\_K I o 

RRTLQMKACATKPEELSVHNNVSTQSNGSQQAWGMRSALPVSP 
SIS S APVP VE I ENLPQS PGTDQHDRKWLS AASDCCQRGGNQWN 
TRAL 


669 


1408 


278 


l 


TMS S KEKFKFGEMAKADE VC YDREMKD YGP AK.GGKKKD PNAPK 
RPPSGF 


670 


1409 


139 


646 


AEGLGSWAVWAGIiGWAGRHMEAGGATGALGVGSKLPSAFCFPG 

*VLGRPLSYPPWAITTW7VLPDPFPLSWSPRLTPLGAAQQPriPV 
LSPVHCLLTSLCRGPDCGVWWMTCQGAQVS IAGALVILWG 


671 


1410 


3 


442 


LCVSVLCS FS YliQNGWTASDPVHGYWFR \ AGDHVSRNI PVATN 
NPVRAVQEETRDRFHLLGDPQNKDCTLSIRDTRESDAGTYVFC 
VERGKMKWNYKYDQLS VWVTAS QDLLSR YRLEVPES VTVQEGL 


672 


1411 


84 


836 


QLQLCQNCTKRGECHCVPFDTYIOT^ 

RFSPINQILPWCRQDl^ISISKAINTQEAPVKEKHARRIILGT 
HHEKGAFTFWSYAIGLPLPSSSILSWKFCHVl^KVLRDGHPNV 

LKHPQFPAGLEVTDEVLEKAAGTDVN1W*VT1^GYMASSPRL^ 
HS FLPRLTPRRPHGAVGLNES VALLVDAHAPRDRG 


673 


1412 


307 


664 


AAPHRMPRAPHFMPLLLLLLLLSLPHTQAAFPQDPLPLLISDL 
QGTSPLS WLP S LEDDAVAA* LGLDFQRFLTLNRTLLVAARDHV 
FSFDLQAEEEGEGLVP1nTCYLTWRSQDVENCAVR*KXTL1TO 
VAARDHVFSFDLQAEEEGEGLVPNKYLTWRSQDVENCAVR 


674 


1413 


24 


420 


HLVPKTRGRGTPSGDQSPVLTLTP*GDPPTILGPQTNQPKEHL 
TNFKSGKRS FHSLLQPLLLLLHPS I S PFLNFGS FPFLVETEET 
CFIHKLKTPALVTPDSLPLVFNHCGDACLI IHPHFRDVEFHHT 
GN 
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Amino acid segment containing signal peptide (A— Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N-Asparagine, 
P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Trypcophan, Y-Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 


656 


1395 


72 


766 


MLTGVGCLVSSESLSCVQCNSWEKSCVNSIASECPSHANTSCI 
SSSASSSLETPVTILYQNMFCSAENCSEETHITAFTVHVSAEEH 

fhfvsqccegkecsntsdaldpplknvssnAecpacyesngts 
crgkpwkcyeeeqcvflvaelkndieskslvlkgcsnvsnatc 
qflsgenktlggvifrkfecanvnsltptsapttshnvgskas 

T ,YT ,T . AT , A <5 T.Iit.'RG'LIjP 


657 


1396 


97 


746 


VPARRRAMEIGTEISRKIRSAIKGKLQELGAYVDEELPDYIMV 
MVAMKKSQDQMTEDLSLFLGNNT IRFTVWLHGVXiDKLRSVTTE 
PS SLKSSDTNI FDSNVPSNKSNFSRGDERRHEAAVPPL\ AI PS 
ap pftcrdsrvsts soeskttnvrotyddgaatrlmstv / kplr 
EPAPSEDVIDIKPEPDDLIDEDLNFVQEKPLSQKKPTVTIjTYG 
SSR 


658 


1397 


155 


560 


ASRVLAAVMGLPWGQPHLGLQMLLLALNWLRPSLSLELVPYTP 
QITAWDLEGKVTATTFSLEQPRCVFDGLASASDTVWLWAFSN 
ASRGFQXTPETLADIPASPQLLTDGHYMTLPLSPDQLPCGDPMA 
GSGSAP 


659 


1398 


416 


539 


NSLNNFFFETESCCVAQAGVQWRDLGSLQAPPPGFKRFSCL 


660 


1399 


281 


736 


KSLPLQKHPKPSCQEDQGLGRGSLSGHSPLTLLTFLTSCALGD 
QQLLPPRTSGSLCQESMSEQSCQMSELRLLLLGKCRSGKSATG 
NAILGKHVFKSKFSDQTVIKMCQRESWVLRERKWVIDTPDLF 
SS IACAEDKQRNIQHLLELSAP 


661 


1400 


2 


974 


FVETTVSVQSAESSDALSWSRLPRALASVGPEEARSGAPVGGG 
P WOT .^nPVPGGS PTLGIiLGGSPS AOPGTGNVEAGI P SGRMLEP 
LPCWDAAKDLKEPQCPPGDRVGVQPGNSRWQGTMEKAGIiAWT 
RGTGVQS EGTWESQRQDSDALPS PELLPQDQDKPFLRKACS PS 
NI P AVI I TDMGTQEDGALEETQG S PRGNLPLRKLS S S S AS S TG 
FS S S YEDS EED I S SDPERTLDPNS AFLHTLDQQKPRWESRS V 
TQAGVQWHD I GS LQPLPP / W I QAI L / HAS AFRI AGTTGACHHA 
RI I FGFLVERGFHHVGQDGLYLLIL 


662 


1401 


232 


3 


KI C S S YFLR 1 1 C I LQKEAQEASNLYTS CDF FS P AFYFV I YRL Y 
NFKIHWPGAVAHTYSPSTLGGRGRWVT*GREFM 


663 


1402 


250 


556 


LILSLPLLYGHLKSYTFPSEHYLHLLQTFATFNKYIJ^CVLIF 
IHHKPWPAIQGTNVGGSLEPRRLRLQQAMIVPLHFGLGNRVR 
PCLKKQQQQQQQQQKK 


664 




± 


J / J 


RMETKPVITCLKTLLIIYSFVFWITGVILLAAGVWGKLTLGSY 
ISLIAENSTOAPYVLIVTGTTIVAYPLV*FFFSYSSGFSYILA 
VRLIAGIALVYNYIPRSSSRALVRLWLLRFLIiSRHPS 


665 


1404 


3 


413 


NAEHPGITORHDLCQKAKLAEHAEROT 

NEERNLLSDAHTNAV*AEiRSSWMGA*RIEQKTEGADTQQQMAP 
DCRE I FATELRDI CDDVLSLLEKLLI PNASHA* SLVYYLHMIG 
DYYRYWL 


666 


1405 


2 


334 


GGGPLGKMPRAQLADPWQMMAVES PSDCADNGQQ IMDEPMGED 
E I S PQTE * VS IKEVAVTHCVKEGHDKADPSQIELLRVLRQGSL 

GKVYLGKKVSGS DAKQLYAMKVLT 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D = Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G^Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L-Leucine, M= Methionine, N = Asparagine, 
P= Proline 0=Glutamine R=Areinine. S = Serine 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /-possible nucleotide deletion, 
\= possible nucleotide insertion) 


651 


1390 


1 


2451 


MRTLGTCIATLAGLLLTAAGETFSGGCLFDEPYSTCGYSQSEG 
DDFNWEQVNTLTKPTSDPWMPSGSFMLVNASGRPEGQRAHLLL 
PQLKENDTHC IDFHYFVS S KSNS PPGLLNVYVKVNNGPLGNP I 
WNI S GDPTRTWNRAELAI STFWPNFYQVI FEVI TS GHQGYLAI 
DEVKVLGHPCTRTPHFLRIQNVEVNAGQFATFQCSAIGRTVAG 
DRLWLQG IDVRDAPLKE IKVTS SRRFI AS FNVVNTTKRDAGKY 
RCMl\RTEGGVGISNYAEL\VVKEPPVPIAPPQLASVGATYLW 
IQI^TANS INGDGP I VAREVEYCTASGSWNDRQPVDSTS YKIGH 
LDPDTEYE I S VLiLTRPGEGGTGS PGPALRTRTKCADPMRGPRK 
LEVVEVKSRQITIRV^PFGYNVTRCHSYNLTVHYCYQVGGQEQ 
WEEVSWDTENSHPQHTITNLSPYTNVSVKLILMNPEGRKESQ 
ELIVQTDEDLPGAVPTESIQGSTFEEKIFLQWREPTQTYGVIT 
LYEITYKAVSS FDPE IDLSNQSGRVSKLGNETHFLFFGLYPGT 
TYSFTIRASTAKGFGPPATNQFTTKISAPSMPAYELETPLNQT 
DNTVTVMLKP AHSRGAPVS VYQ I WEEERPRRTKKTTEI LKCY 
PVPIHFQNASLLNSQYYFAAEFPADSLQAAQPFTXGDNKTYNG 
YWNTPLLPYKSYRIYFQAASRANGETKIDCVQVATKGAATPKP 
VPEPEKQTDHTVKI AGVI AG I LLFVI I FLGWLVMKKRLYKHG 
AS ICSASGEASGS FQSWRKAKHKQACPMARAGARERAGGCLKL 


652 


1391 


30 


459 


GIRQLIjQLS RAS MAARKS WTALRLCATVVVLDMVVCKGFVQDL 
DES FKE3STRNDDIWLVHFYAPWCGHCKKLEPIWNEAGLEMKS I G 
SPVKAGKMDATSYSSIASEFGVRGYPTIKLALIRPLPSQQMFE 
HMHKRHRVFFVYV 


653 


1392 


168 


1016 


GLVIVISHFSPSPGLLPATQSPAMSDPITLNVGGKLYTTSLAT 
LTSFPDSMLGAMFSGKMPTKRDSQGNCFIDRDGKVFRYILNFL 
RTSHLDLPEDFQEMGLLRREADFYQVQPLIEALQEKEVELSKA 
EKNAMLNI TLNQRVQTVHFTVREAPQI YS LS S S SMEVFNAN I F 
STS CLFLKLLGS KLFYCSNGNLS S ITS HLQDPNHLTLDWVANV 
EGLPEEE YTKQNLKRLWWPANKQ INS FQ VFVEEVLKIALS DG 
FCIDSSHPHALDFMNNKIIRLIRY 


654 


1393 


3 


927 


SCADNLVAASGGCWFVLGERRAGSLLSASYGTFAMPpMVLFGR 
RWAIASDDLVFPGFFELVVRVLWWIGILTLYLMHRGKLDCAGG 
ALLS S YL I VLMI LLAW I CTVS AIMCVSMRGT I CNPGPRKSMS 
KLLYI RLALFFPEMVWAS LGAAWVADGVQCDRTVVNG 1 1 ATW 
VS WI I IAATWS 1 1 1 VFDPLGGKMAPYS S AGPSHLDSHDS SQL 
LNGLKTAATSVWETRIKLLCCCIGKDDHTRVAFSSTAELFSTY 
FSDTOLVPSDIAAGLALLHQQQDNIRNNQ\DLPRWSAMPQGAP 
RKLIWMQN 


655 


1394 


1 


716 


FRAATAAAKGNGGGGGRAGAGDASGTRKKKGPGPLATAYLVIY 
NVVMTAGWLV I AVGLVRAYLAKGS YHSLYYS I EKPLKFFQTGA 
LLE I LHCAI G I VP S SWLTS FQVMS RVFL I WAVTHS VKEVQS E 
DSVL\FVIAWTITEIIRYSFYTFSLLNHLPYLIKRARYTLFIV 
LYPMGVS GELLT I YAALPFVRQAGLYS I SLPNSTKKI FLISQV 
WWHMLAVSADAKAAEMPAVLKPGP 
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* 


644 


1383 


i 




PRNDHRLTQSRRDS S S KTRAFLVPRFLPAHAGVTSEERTAMKR 
EGGAAHLCSDSLPESQQQDGNHAPNFSSHGSCRRRQRRRHDKA 
LHAR 


645 


1384 


1 


499 


THASEKSRATMSSWSRQRPKSPGGIQPHVSRTLFLLLLLAASA 
WGVTLS PKDCQVFRSDHGS SIS CQPP AE I PGYLP ADTVHLAVE 
FFNLTHLPANLLQGASKLQELHLSSNGLESLSPEFLRPVPQLR 
VLDliTRNALTGLPPGIiFQASATLDTLVLKENQIiEVLE 


646 


1385 


178 


675 


ERPRIMDLAGLLKSQFLCHLVFCYVFIASGLIINTIQLFTLLL 
WP INKQLFRKINCRLS YCI S SQLVMLLEWWSGTECTI FTDPRA 
YLKYGKENAI VVLNHKF \ E I \DFLCGWS LS ERFGLLGVS QKC I 
PPCLTHFFGS APPLVFLLLVI QNLQKNQQS FYLMKWS 


647 


1386 


630 


1499 


" wm/TcrJWAVFT.AS RSLGOGLLLTLEEHIAHFLGTGGAATTMGNS 
CICRDDSGTDDSVDTQQQQAENSAVPTADTRSQPRDPVRPPRR 
GRGPHEPRRKKQNVTCIiVIiDTLAVIRTIiVDNDQEPPYSMITLH 
EMAETDEGWLDWQSLIRVIPLEDPLGPAVITLLLDECPLPTK 
DALQKLTEILNLNGEVACQDSSHPAKHROT 
PASIGLLSPGILEYLLQCLLQSHPTVMLFALIALEKFAQTSEN 
KLTISESSISDRL\VTLESW\ANDPDYLKRQVG 


648 


1387 


1 


962 


RFGTRGLAKS KGVVLMALCALTRALRS LNLAP PTVAAP AP S LF 
DazvOMMMWGTjLiOOPSALMLLPCRPVLTSVALNANFVSWKSRTK 
YTITPVKMRKSGGRDHTGRIRVHGIGGGHKQRYRMIDFLRFRP 

EETKS GPFEEKVI QVRYDPCRS AD I ALVAGGS RKRW 1 I ATENM 
QAGDTILNSNHIGRMAVAAREGDAHPLGALPVGTLINNVESEP 
GRGAQYIRAAGTCGVLLRKVNGTAI IQLPS KRQMQVLETCVAT 
VGRVSNVDHNKRVIGKAGRNRWLGKRPNSGRWHRKGGWAGRKI 

RPLPPMKSYVKLPSASAQS 


649 


1388 


291 


714 


"PVQGARCWIJDARRNVRVFSGVCCGCGIHGYWAEPCGGCGAMEG 
LRSSVELDPELTPGKLDEEMVGLPPHDASPQVTFHSLDGKTVV 
CPHFMGLLLGLLLLLTLSVRNQLCVRGERQLAETliHSQVKEKS 
QLIGKKTDCRD 


650 


1389 


874 


2220 


" " GARGRPLAETWPFLTAPVLPGQLQITEPTMAEKGDCIASVYGY 
DLGGRFVD FQP LG FGVNGLVXiS AVD S RACRKVAVKK IALS D AR 
SMKHALREIKIIRRLDHDNIVKVYEVLGPKGTDLQGELFKFSV 
AYIVQEYMETDLARLLEQGTLJ\EEHAKLFMYQLLRGLKYIHSA 
NVLHRDLKPANI F I STEDLVLKI GDFGLAR I VDQHYS \ HKGYL 
SEGLVTKWYRS PRLLLS PNNYTKAIDMWAAGCIIiAEMLTGRML 
FAGAHELEQMQLILET I PVIREEDKDELLRVMPSFVS STWEVK 
RPLRKLLPEVNSEAIDFLEKILTFNPMDRLTAEMGLQHPYMSP 
YSCPEDEPTSQHPFRIEDEIDDIVLMAANQSQLSNWDTCSSRY 
PVSLSSDLEWRPDRCQDASEVQRDPRAGSAPLAENVQVDPRKD 

SHSSSASCQAGRNGVSRYQ 
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637 


1376 


127 


1376 


GSHRFS LAS PLD PEVGP YCDTPTMRTLFNLLWLALACS PVHTT 

LSKSDAKKAASKTLLEKSQFSDKPVQDRGIiWTDLKAESWIjE 

HRSYCSAKARDRHFAGDVLGYVTPWNSHGYbVTKVFGSKFTQI 

S PVWLQLKRRGREMFEVTGLHDVDQGWMRAVRKHAKGLHIVPR 

LLFEDWTYDDFRNVLDSEDEIEELSKTWQVAKNQHFDGFWE 

VWNQLLSQKRVGLIHMLTHIAEALHQARLLALLVIPPAITP 

DQLGMFTHKEFEQLAPVIJX3FSLMTYDYSTAHQPGPNAPLSWV 

RACVQVLDPKSKWRS KI LLGLNFYGMDYATS KDARE P WGARY 

IQTLKPHRPRMVWDSQVSEHFFEYKKSRSGRHVVFYPTLKSLQ 

VRLELARELGVGVS IWELGQGLDYFYDLI* 


638 


1377 


998 


48 


GREGTGWGPAMSEVTRSLLQRWGASFRRGADFDSWGQLVEAID 
E YQ I LARHLQKE AQ AQHNNSE FTEEQKKT I GKI ATCLELRS AA 
LQSTQSQEEFKLEDLKKLEPILKNILTYNKEFPFDVQPVPLRR 
ILAPGEEENLEFEEDEEEGGAGAGS PDS FPARVPGTLLPRLPS 
EPGMTLLT IR IEKI GLKDAGQC INP Y I TVS VKDLNG IDLTPVQ 
DTPVASRKEDTYVHFNVDIELQKHVEKLTKGAAIFFEFKHYKP 
KKRFTSTKCFAFMEMDEIKLGPIVIELYKKPTDFKRKQLQLLT 
KKPLYLHLHQTLHKE 


639 


1378 


1298 


1569 


GSITSEPSLDSIiQPLPPGFKRFSCLSLPSSWDYRRPPPGLAYF 
CIFSRDEVSPCWPGCSPSPDLMIRLPRPPSVGITGVSHRAWPT 
IDNF 


640 


1379 


196 


1197 


KMPVP WFLLSLALGRS PWLS LERLVGPQDATHCS PGLS CRLW 
DSDILCLPGDIVPAPGPVLAPTHLQTELVLRCQKETDCDLCLR 
VAVHIAVHGHWEEPEDEEKFGGAADSGVEEPRNASIiQAQVVLS 
FQAYPTARCVLLEVQVPAALVQFGQSVGSVVYDCFEAALGSEV 
RIWSYTQPRY^KELNHTQQLPDCRGLEVWNSIPSCWALPWLNV 
SADGDNVHLVLWSEEQHFGLSLYWNQVQGPPKPRWHKNLVRP 
PPSQVHSHCRP\CLCK\DAVPYQRGSLKRTHPKQGKIGGGTSA 
FLVSLTLASSSSSLSSPTSFLYLFHRLDRRSLP 


641 


1380 


756 


1110 


liRliWNKNQMMHNI IVKELIVTFFLGITWQMLISVTGLKGVEA 
QNGSESEVFVGKYETLVF^PSLLCLAFLLGRFLHMFVKAIiRV 
HLGWELQVEEKSVLEVHQGEHVKQLLRIPRP 


642 


1381 


631 


1278 


KVNRKLRKKGKISHDKRKKSRSKAIGSDTSDIVHIWCPEGMKT 
SDIKELNIVIjPEFEKTHLEHQQRIESKVCKAAIATFYVNVKEQ 
FIKMLKESQMLTNLKRKNAKMISDIEKKRQRMIEVQDEIiLRLE 

EPNVKETYDSSSLPALLFKARTLLGAESHLRNIN^ 
G 


643 


1382 


1167 


755 


VWVAMEEP P VREEE * EEGEEDEERDEVGPEGALGKS PFQLTAE 
DVYDI S YLIiGRELMALGSDPRVTQLQFKWRVLEMLEALVNEG 
SLALEELKMERDHLRKEVEGLRRQSPPASGEWPDSTKRRPRRK 
KRKRCCGY 
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629 


1368 


191 


1116 


TRRRGTTWRSPRPRRASTSRPSTRPRGVASWPWETAGTATTGP 
r* n c a r> ttd "D o A ft o O D D Q 15 DP P P AWfinT . OP A (TWO £5 "LT ifl FT T I.PT i 
AWLAGFSSRLFAVIRFESIIHEFDPWFNYRSTHHLASHGFYEF 
L1WFDERAWYPLGRI VGGTVYPGLMI TAGLIHWILNTLNI TVH 
IRDVCVFLAPTFSGLTSISTFLLTRELWNQGAGLIiAACFIAIV 
PGYISRSVAGSFDNEGIAIFALQFTYYLWVKSVKTGSVFWTMC 
nnr dvirvTvn/'QnwnrivVFTTTTT.TPT.HAFVIjVLiM/ O /RYSKRVYI 
*YStFYIVG 


630 


1369 


852 / 


214 


PJililVVLSDAFIiSRAWCSHSF/RVGPARGWVGPSVAPTPLTVP 
PRREGLCRLLELTRRP I F I T FEGQRRD P AHP ALRLLRQHRHLV 
TLLLV^PGSVTPSSDFWKEVQLALPRKVRYRPVEGDPQTQLQD 
DKDPMLILRGRVPEGRALDSEVDPDPEGDLGVRGPVFGEPSAP 
PHTSGVSLGESRSSEVDVSDLGSRNYSARTDFYCLVSKDDM 


631 


1370 


246 


1091 


t eur»r»TiTDT)r , DC , r'UD T"NTC C\7a QT.ADT.r t TT»PnTiP^NMTTTiARLiVC : iS 

CSLLLLLGALSGWAASDDP IEKVIEGI1TOGLSNAEREVGKALD 

GINSGITHAGREVEKVFNGLSNMGSHTGKELDKGVQGLmGMD 

itxttl tit? t xrun Ten a cilCT? a T? KT .f5 RnVMNTAAGOAGICEAD KAVOG FH 

TGVHQAGKEAEKLGQGVNHAADQAGKEVEKLGQGAHHAAGQAG 

KELQNAHNGVNQAS KEANQLLNGNHQS GSSS HQGG ATTTP LAS 

OACMntfTDFTTCrTiPAT.WP ^VANIMP 
Vji-vO ViN XrT Xx>lJUJrriJjni\.*j vni« -1.1 1*~ 


632 


1371 


3150 


2792 


SASGGLGMTVEGPEGSEREHRP PEKPPRPPRPLHLSDRS FRRK 
KDSVESHPTWVDDTRIDADAIVEKIVQSQDFTDGSNTEDSNLR 
IiFVSRDGS ATLSG I QLATRVS S GVYEP WIE S H 


633 


1372 


667 


993 


ERSGWPQPEGTVTAQGPLFWERLSGAVTVSSGYKADMWPSFPQ 
\ iro\Tn<z ft.pv^tt .t?f<5 Wd^ <3 S L,PPGLtPPPASLLCCAVOWGARAL 
FLPCLKERALGMEMRNNTLS FRQ 


634 


1373 


636 


2 


SSSNLRLSFLINENILGKCFRSGPSCAGPRISPLAAQYECPRP 
SLLIMASVPKTOTCIEPRSYSIIPSCGI\PJRLGPALNTLIF\QS 
xro i?n no h \ w q a *r q t T?r:a PP GPJWARIiAADRPP APKI GLR 
AF* LQQL* YTIjx^LELPRLLAPDLPSNGS SLKDLKWTHSNYRA 
SKESCIVIF\VTTSPGREWICALAAFLGCGS\LSQAPSPES 


635 


1374 


61 


519 


LRI IINTTCFCFKFLIVOTIHGTTKARKPHVI^ 

KMFVLLYVTS fai casgqprgnqlkgenys pryi cs ipglpgp 

PGPPGANGSPGPHGRIGLPGRDGRDGRKGEKGEKGTAGLRGKT 
GPLGLAGEKGDQGETGKKGP IGPE 


636 


1375 


129 


579 


FAS AMLGSRVDRPKLS VAP S WLEEDQVLVS PAVDLEAGCRLR 
DFTOKIMNVKGKVILSMLWSTVIIVFWEFINSTEGSFLWIYH 
SKNPEVDDSSAQKGWWFLSWFNNGIHNYQQGEEDIDKEKGREE 

TKGRKMTQQS FGYGTGLIQT 
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C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
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621 


1360 


5693 


4435 


RD I WTMNLQRYWGE I P I S S S QTNRS S FDLLPRE FRLVE VHDP P 
LHQPSANKPKPPTMLDIPSEPCSLTIHTIQLIQHNRRLRNLIA 
TAQAQNQQQTEGVKTEES EPLP S CPGS P PLPDDLLPLDCKNPN 
APFQIRHSDPESDFYRGKGEPVTELSWHSCRQLLYQAVATILA 
HAGFDCANESVLETLTDVAHEYCLKFTKLLRFAVDREARLGQT 
PFPDVMEQVFHEVGIGSVLSLQKFWQHRIKDYHSYMLQISKQL 
SEEYERIVNPEKATEDAKPVKIKEEPVSDITFPVSEELEADLA 
S GDQS LiPMGVLGAQSERFPSNLEVEAS PQAS S AEVNAS PLWNL 
AHVKMEPQESEEGNVSGHGVLGSDVFEEPMSGMSEAGIPQSPD 
DSDSSYGSHSTDSLMGSSPVFNQRCKKRMRKI 


622 


1361 


15 


678 


REQILFIEIRDTAKGGETEQPPSLSPLHGGRMPEMGEGIQSLA 
RETQSHRGRRQGWDATWVTRCRE S LNRGGAGAGKRAGALAHHV 
FLALIEPNLAEREASEEEVKACSDETWADLLVKWYVLGAIL 
KIFLREGNVLNQHSGMDIEKYS EHYQHDHS PGAEDDAAGGQLR 
PTAQERRHKEGS RGS PRCKRARKAVGES PGCPRPRVRPRVRPR 
VRPRV 


6?3 


1362 


1080 


835 


GTRGCCREGTAYAKAYQFMASHLSLGKPVSTGSIPRFNKALFN 
KQ7UCCKPNHYS F IGLSMLS PENFS IGCKYS VWFS ETKGF 


624 


1363 


872 


441 


GAQGVRVGIGEVGRVQAPRVSLLHSQGVPRGGTGEAVKEEGRG 
SSLHPPLPPQGLGEYAACQSHAFMKGVFTFVTGTGMAFGLQMF 
I QRKFP YPLQWS LLVAWAGS WS YGVTRVES EKCNNLWLFLE 
TGQLPKDRSTDQRS 


625 


1364 


1 


585 


GTSELLCIQRW^GPAFPPRPGLALAPTLQIiLVEMGSAKSVPV 
TPARPPPHNKHLARVADPRSPSAGILRTPIQVESSPQPGLPAG 
EQLEGLKHAQDSDPRS PLGKN* GHGWQVGQGSDLGS PQPLPPS 
ASHL/YSSRASRCSQPPCLSLPWFGWSSPANTYHVPVTSLCP 
S PALHYTALQAG 1 1 S TS Q ARAPR 


626 


1365 


36 


381 


PLLLPRFID I PCLLCYLTQVTPDDMYAKAFLIKPNTAI TGTDR 
RKL\RADETTDFP\TLGTDQIYELLPGKDELNIVKSNAHKRDA 
* TAYVSGENHILS E P * KNLYP AVNTLS S YP 


627 


1366 


763 


1003 


SRQPPPLLTMVFLLEFLFLVFFPGCVNQLIiLSYPWQGQGTSLW 
SSLS FHWLLPQEDS SRLS I FPLRAGS PPQPAQAPQRI 


628 


1367 


296 


1199 


KSREQSSLFAADAERSWGGKSCCLLRWRFVGKASHFPRIiLPLP 

GEERPETKERAWKMEQTWTRDYFAEDDGEMVPRTSHTA/ASVS 

LTAFLSDTKDRGPPVQSQIWRSGEKVPFVQTYSLRAFEKPPQV 

QTQALRDFEKHLNDLKKENFS LKLLI YFLEERMQQKYEAS RED 

IYKRNTELKVEVESLKRELQDKKQHLDKT 

LRRQFEERQQEMEHVYELLENKMQLLQEESRLAKNEAAE^MA^ 

VEAEKECNLELSEKLKGVTKNWEDVPGDQVKPDQYTEALAQRD 

K 
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615 


1354 


5653 


4549 


GATPLGS VGGRTGKMDAATLT YDTLRFAE FEDFPETSE PWI L 
GRKYS I FTEKDE I LSDVASRLWFTYRKNFP AIGGTGPTSDTGW 
GCMLRCGQMI F AQ ALVCRHLGRDWR WTQRKRQPD S YFS VXiNAF 
IDRKDS YYS IHQIAQMGVGEGKS IGQWYGPNTVAQVLKKLAVF 
DTWS S IAVH I AMDNTVVMEE I RRLCRTS VP CAG ATAFPADS DR 
HCNGFPAGAEVTNRPSPvTOPLVLLIPLRljCaJ-i lDXJ>Jh*Ai v.h 1 JjJx 
HCFMMPQSLGVIGGKPNSAHYFIGYVGEELIYLDPHTTQPAVE 
PTDGCFIPDESFHCQHPPCRMS IAELDPS IAWRGGHLSTQAF 
GAECCLGMTRKTFGFLRFFFSMLG 


616 


1355 


416 


'65 


PTTSNRAI TLTAWPKI PFLGI CEAKNPRS ENMRLAT I LEVACH 
HLGSGPPPSWELWEQGPPGNSSRYIEFLNKHTYIKGTLRVYTK 
KFCMLVIKSFESKSCVCVYDFDSKSSVNVTV 


617 


1356 


2 


382 


PRVRFRLLHVTS IRSAWILCGI I WILIMASS IMLLDSGSEQNG 
SVTSCLEIiNIiYKIAKLQTVNYIALWGCLLPFFTLSICYLLII 
RVLLKVEVPESGLRVSHRKALTTI I ITLI I FFLCFLP YHT 


618 


1357 


3 


672 


' GRHWLGSAQLTDGGSARKPKMAVPAALILRESPSMKKAVSLIN 
AIDTGRFPRIiLTRILQKLHIiKAESSFSEEEEEKLQAAFSLEKQ 
DLHLVLETI S FILEQAVYHNVKPAALQQQLENIHLjKUJJ*^^ 
VNTWS SMGQETVTIKFRQRIliAPCKLETVGWQLNLQMAHSAQAK 
LKSPQAVLQLGVNNEDSKSLEKVLVEFSHKELFDFYl^ETIQ 
AQLDSLT 


619 


1358 


557 


208 


EAS S AKTKRKEEKGPKAKMKLMVLVFT I GLTLLLGVQ AMPANR 
LSCTHIKILKDHNCHNLPEGVADLTQIDVNVQDHFWDGKGCEMI 
CYCNFSELLCCPKDVFFGPKI S FVI PCNNQ 


620 


1359 


335 


1735 


KMAEAVFHAPKRKRRVYETYESPLPIPFGQDHGPLKEFKIFRA 
EMINNWVIVRNAEDIEQLYGKGYFGKGILSRSRPSFTISDPKL 
VAKWKDMKTNMP I ITSKRYQHS VEWAAELMRRQGQDESTVRRI 
LKDYTKPLEHP p VKRNEEAQVHDKLNSGMVSNMEGTAGGERPS 
WNGDSGKSGGVGDPREPLGCLQEGSGCHPTTESFEKSVREDA 
SPLPHVCCCKQDAIiILQRGLHHEDGSQHIGLLHPGDRGPDHEY 
VLVEEAECAMS ERE AAPNEELVQRNRL I CRRNP YRI FE YLQLS 
LEEAFFLVY ALGOLS I YYEKEPLTIVKLWKAFTWQPTFRTTY 
MAYHYFRSKGWVPKVGLKYGTDLLLYRKGPPFYHAS YSVI IEL 
VDDHFEGSLRRPLSWKSIJVALSRVSVNVSKEIMLCYLIKPSTM 
TDKEMESPECMKRIKVQEVILSRWVSSRERSDQDDL 
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609 


1348 


2 


807 


VEFHPQRARAGARAPSMGVXiLTQRTLLSLVLALLFPSMASMAA 
I GS CSKE YRVLLGQLQKQTDLMQDTS RLLDPYIR I QGLDVPKL 
REHCRERPGAFPSEETI^GLGRRCFLQTLNATLGCVLHRLAD^ 
EQRLPKAQDLERS GLNI EDLEKLQMARPNI LGLRNNIYCMAQL 
LDNSDTAEPTKAGRGASQPPTPTPASDAFQRKLEGCRFLHGYH 
RFMHS VGRVFSKWGES PNRSRRHS PHQALRKGVRRTRPS RKGK 
RLMTRGQLPR 


610 


1349 


2 


, 418 


DFPGRRFRLVWLLVLRLPWRVPGQLDPTTGRRFSEHKLCADDE 
CSMLMYRGEALEDFTGPDCRFVNFKKGDPVYN^ 
WAGSVGRTFGYFPKDLIQVVHEYTKEELQVPTNETDFVCFDGG 
RDDFHNYNV 


611 


1350 


823 


115 


SPLGKEGQEEVRVKIKDLNEHIVCCL(2AGYFVDATTITECLHT 
FCKS CI VKYLQTS KYCPMCNI KIHETQPLLNLKLDRVMQD IVY 
KLVPGLQDSEEKRIREFYQSRGLDRVTQPTGEEPALSNLGLPF 
S S FDHS KAHYYRYDEQLNLCLERLS SGKDKNKS VLQNKYVRCS 
VRAEVRHLRRVLCHRLMI^PQIIVQLLFDN^ 
SRWFGKPS PLLLQYS VKEKRR 


612 


1351 


9 


545 


LWWYSAHAAVDAM^VFGVGFPSKVPWKKMSAEELENQYCPSR 
WWRLGAEEALRTYS Q I GI EATTRARATRKS LLHVP YGDGEGE 
KVDIYFPDESSEATTRARATRKSLLHVPYGDGEGEKVDIYFPD 
ESSEALPFFLFFHGGYWQSGRHPGPHGRPGDPQRCVCPEAVSK 
QQAFSW 


613 


1352 


49 


902 


GVRMASRGRRPEHGGPPELFYDETEARKYVRNSRMIDIQTRMA 
GRALEIiLYLPENKPCYLLDIGCGTGLSGSYLSDEGHYWVGLDI 
S PAMLDE AVDRE I EGDLLLGDMGQG I P FKPGTFDGC I S I S AVQ 
WLCNANKKS ENP AKRL YCFFAS LFS VLVRGSRAVLQLYPENS E 
QLELITTQATKAGFSGGMVVDYPNSAKAKKFYLCLFSGPSTFI 
PEGLSENQDEVEPRESVFTl^^ERFPIlRMSRRG^WRKSRAWVLEK 
KERHRRQGREVRPDTQYTGRKRKPRF 


614 


1353 


1960 


871 


TLICRMAGCGEIDHSINMLPTNRICANESCSNTAPSLTVPECAI 
CLQTC^PVSLPCKHVFCYLCVKGASWLGKRCALCRQEIPEDF 
LDKPTLLS PEELKAASRGNGEYAWYYEGRNGWWQYDERTSREL 
EDAFS KGKKNTEML I AGFL YVADLENMVQ YRRNEHGRRRKI KR 
DI IDIPKKGVAGLRIJDCDAOTWLARESSADGADSVSAQSGAS 
VQPLVSS VRPLTS VDGQLTS PATPS PDASTSLEDS FAHLQLSG 
DNTAERSHRGEGEEDHES PS SGRVPAPDTS I EETESDAS SDSE 
DVSAWAQHSLTQQRLLVSNANQTVPDRSDRSGTDRSVAGGGT 
VSVSVRSRRPDGQCTVTEV 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=IsoIeucine, 
K = Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S = Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /-possible nucleotide deletion, 
\=possibie nucleotide insertion) 


601 


1340 


1 


860 


VVEFLWSRRPSGSSDPRPRRPASKCQMMEERANLMHMMKLSIK 

VLLQSALSLGRSLDADHAPLQQFFVVMEHCLKHGLKVKKSFIG 

QNKSFFGPLELVEKLCPEASDIATSVRNLPELKTAVGRGRAWL 

YliALMQKKLADYIiKVLIDNKIIIjLSEFYE 

LLVGLNVLDANL\CLKGEDI^ 

EHERITDVLDQKNYVEELNRHLS CTVGDLQTKIDGLEKTNS KL 
QERVSAATDRICSLQEEQQQLREQNELIR 


602 


1341 


60 


.762 


KPEGARRVQFVMGLFGKTQEKPPKELVNEWSLKIRKEMRWDR 
QIRDIQREEEKA/KRSVKDAAKKGQKDVCIVLAKEMIRSRKAVS 
KLYASKAHMNS VLMGMKKQLAVLRVAGSLQKSTEVMKAMQS LV 
KIPEIQATMRELSKEMMKAGIIEEMLEDTFESMDDQEEMEEEA 
EMEIDRILFEITAGALGKAPSKVTDALPEPEPPGAMAASEDEE 
EEEEALEAMQ S RLATLRS 


603 


1342 


3 


456 


RWNS IMEIiALLCGLWMAGVI PIQGGI LNLNKMVKQVTGKMP I 
IjSYWPYGCHCGLGGRGQPKDATDWCCQTHDCCYDHLKTQGCGI 
YKDYYRYNFSQGNIHCSDKGSWCEQQLCACDKEVAFCLKRNLD 
TYQKRLRFYWRPHCRGQTPGC 


604 


1343 


249 


632 


KTVAEEASVGNPEGAFMKMLQARKQHMS TELTIESEAPSDS SG 
INLSGFGSEQLDTNDESDVSSALSYILPYLSLRNLGAESILIiP 
FTEQLFSNVQDGDRLLSILKNNRKSPSQSSIiLGNKFKNKIF 


605 


1344 


2 


382 


LPLTLLLAAPFAHLLLPPGHDQSPCWHPGPALSPGTLGPLSWA 
MANSGLQIiLGYFLALGGWVGI IASTALPQWKQSSYAGDAS IQL 
RSKVFVIiESEWGGDSLGLPRDCGWSCLIiHSAVRSEKGFWS 


606 


1345 


2 


987 


" bPRVRPPLLQPPPPLLPRLVILKMAPLDLDKYVEIARLCKYIiP 
ENDLKRLCDYVCDLLLEESNVQPVSTPVTVCGDIHGQFYDLCE 
LFRTGGQVPDTNYI FMGDFVDRGYYSLETFTYLLALKAKWPDR 
ITLLRGNHESRQITQVYGFYDECQTKYGNANAWRYCTKVFDMIi 
TVAALIDEQILCVHGGLSPDIKTLDQIRTIERNQE1PHKGAFC 
DLVWSDPEDVDTWAI S PRGAGWLFGAKVTNE FVHINNLKL I CR 
AHQLVHEGYKFMFDEKLVTVWS APNYCYRCGNI AS IMVFKDVN 
TREPKLFRAVPDSERVIPPRTTTPYFL 


607 


1346 


10 


768 


' SFAGAAARPSTPPASGRGAAPGRPGPSPMDLRAGDSWGMIiACL 
CTVLWHLPAVPALNRTGDPGPGPS IQKTYDLTRYLEHQLRSliA 
GTYLNYLGPPFNEPDFNPPRIiGAETLPRATVDLEVTO 
lU^TQNYEAYSHLLCYLRGLNRQAATAELRRSLAHFCTSLQGLL 
r>c r nr*^7Ma aT .rcvPT.POPT .PGTEPTWTPGPAHSDFLOKMDDFWL 
LKELQTWLWSAKDFNRLKKKMQPPAAAVTLHLGAHGF 


608 


1347 


114 


700 


IKI SLKKRSMS GI SGCPFFLWGLLALLGLALVI SLI FNI SH YV 
EKQRQDKMYS YS SDHTRVDE YYIEDTP I YGNLDDMI SEPMDEN 
CYEQMKARPEK^VNKMQEATPSAQATNETQMCYASLDHSVKGK 
RRKPRKQNTHFSDKDGDEQLHAIDASVSKTTLVDSFSPESQAV 
EENIHDDPIRLFGLIRAKREPIN 
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Amino acid segment containing signal peptide (A=Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=GIycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N-Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S— Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=StopCodon, /= possible nucleotide deletion, 
\=possible nucleotide insertion) 


593 


1332 


2506 


1684 


RGCGSCGYKPSAGPAWRPRPPPAVSPLRHPEPAKVLSFSSCPL 
PALGRTGPSRAARAQSLTMASLFKKKTVDDVIKBQNRELRGTQ 
RAI IRDRAALEKQEKQLELE IKKMAKIGNlblACKVLAKQLVHL 
RKQKTRTFAVS S KVTSMSTQTKVMNSQMKMAGAMSTTAKTMQA 
VNKKMDPQKTLQTMQNFQKENMKMEMTEEMINDTLDDIFDGSD 
DEEESQDIVNQVIiDEIGIEISGKMAKAPSAARSLPSASTSKAT 
ISDJSEIERQLKALGVD 


594 


1333 


905 


432 


STDGNGAERLFAELRKMNARGLGSELKDSIPWELSASGPFES 
HDLLRKGFSCVKNELLPSHPLELSEKNFQLNQDKMNFSTLRNI 
QGLFAPLKLQMEFKAVQQVQRLPFLSSSNLSLDVLRGNDETIG 
FEDILNDPSQSEVMGEPHIiMVEYKLGLL 


595 


1334 


111 


117 


RNMKLHYVAVLTLAI LMFLT WLPES LS CNKALCASDVS KCL I Q 
ELCQCRPGEGNCSCCKECMIiCLGALWDECCDCVGMCNPRNYSD 
TPPTSKSTVEELHEPIPSLFRALTEGDTQLNWNIVSFPVAEEL 
SHHENLVS FliETVNQPHHQNVS VP SNNVHAP YS SDK/ E * LPTV 
DFFHS APS CGLSM* S I IFFEET 


596 


1335 


817 


278 


VGGVPTWLEGCGS GNP S PRS GGGPGARLTL PALQMTVHNLYLF 
DRNGVCLHYS E WHRKKQ AG I PKEEE YKLMYGMLFS I RS FVS KM 
S PLDMKDGFLAFQTSRYKLHYYETPTG I KWMNTDLGVGP IRD 
VIJIHIYSAliYVELVVKNPLCPLGQWQSELFRSRLDSYVRSLP 
FFSARAG 


597 


1336 


171 


881 


PGLSQEPSGSMETWIVAIGVLATIFLASFAALVLVCRQRYCR 
PRDLLQRYDS KP I VDL I GAMETQS EPS ELELDDWI TNPH I EA 
I LENEDWI ED AS GLMSHC I AI LKI CHTLTEKLVAMTMGS GAKM 
KTSASVSDI I WAKRISPRVDDVVKSMYPPLDPKLIiDARTTAL 
LLSVSHLVLVTRNACHLTGGLDWIDQSLSAAEEHLEVLREAAL 
ASEPDKGLPGPEGFLQEQSAI 


598 


1337 


1078 


594 


VGMELPAVNLKVI LLGHWLLTTWGC I VFSGS YAWANFT I LALG 
VWAVAQRDS IDAISMFLGGLLATIFLDIVHIS IFYPRVSLTDT 
GRFGVGMAIIjSIjIjIiKPLS CCFVYHMYRERGGELLVHTGFLGS S 
QDRSAYQTIDSAEAPADPFAVPEGRSQDARGY 


599 


1338 


717 


116 


PASRPLLGPDTGSVANI FKGLVILPEMSLVIRNLQRVI PIRRA 
PLRSKIEIVRRILGVQKFDLGI ICVDNKNIQHINRI YRDRNVP 
TDVLSFPFHEHLKAGEFPQPDFPDDYNLGDIFLGVEYIFHQCK 
ENED YND VLTVT ATHGLCHLLG FTHGTE AE WQQMFQ KE KAVLD 
ELGRRTGTRLQPLTPGPLPEGAEGRVPF 


600 


1339 


1 


804 


LRNAIJDVLHREVPRVLVNIiVDFI^PTIMRQVFLGNPDKCPVQ 

A/MLEPLGSKTETLDLRAEMPITCPTQNEPFLRTPRNSNYTYP 

IKPAIENWGSDFLCTEWKASNSVPTSVHQLRPADIKVVAALGD 

SLTTAVGARPNNSSDLPTSWRGLSWSIGGDGNLETHTTLPNIL 

KKFNP YLLG FS TS TWEGTAGLNVAAEGARARDMP AQAWDLVER 

MKNSPDIOTiEKDWKLVTLFIGGlTOLCHYCENPEAHLATEYVQH 

IQQALDILSE 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P= Proline, Q==Glutamine, R=Arginine, S= Serine, 
T= Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\=possible nucleotide insertion) 


586 


1325 


106 


1537 


EMVGAMWKVIVSLVLLMPGPCDGLFRSLYRSVSMPPKGDSGQP 
LFLTPYIEAGKIQKGRELSLVGPFPGLNMKSYAGFLTVNKTYN 
SNLFFWFFPAQIQPEDAPWLWLQGGPGGS5MFGLFVEHGPYV 
VTSNMTLRDRDFPWTTTLSMLYIDNPVGTGFSFTDDTHGYAVN 
EDDVARDLYSALIQFFQIFPEYKNNDFYVTGESYAGKYVPAIA 
HLIHSLNPVREVKINIiNGIAIGDGYSDPES I IGGYAEFLYQIG 
LLDEkQKKYFQKQCHECIEHIRKQNWFEAFEILDKLLDGDLTS 
DPSYFQNVTGCSNYYNFLRCTEPEDQLYYVKFLSLPEVRQAIH 
VGNQTFNDGTIVEKYLREDTVQSVKPV^TEIMNNYKVLIYNGQ 
LDIIVAAALTERSLMGMDWKGSQEYKKAEKKVWKIFKSDSEVA 
GYIRQAGDFHQVIIRGGGHILPYDQPLRAFDMINRFIYGKGWD 
PYVG 


587 


1326 


883 


541 


RDERAKVPFRSTEG \GRRRRRRMEAWFVFS LLDCC AL I FLS V 
YFIITLSDLECDYINARSCCSKLNKWIPELIGHTIVTVLLLM 
SLHWFIFLLNLPVATWNIYRYIMVPSGNMGVFDPTEIHNRGQL 
KSHMKEAMIKLGFHIiLCFFMYLYSMILALIND 


588 


1327 


1126 


732 


QSPGHGAPCQLSSSHSRSITRLLSPMARATIjSAAPSNPRLLRVA 
LLLI^LVAASRRAAGAPLATEIiRCQCLQTLQGIHLKNIQSVKV 
KS PGPHCAQTEVI ATLKNGQKACLNPAS PMVKKI IEKMLKNGK 
SN 


589 


1328 


197 


330 


HPLSLVFLALNTGKEKSHPGGGGERPGLAGQGEPDHPAGARDG 
R 


590 


1329 


1 


1575 


CTPVARSMATTATCTRFTDDYQLFEELGKGAFSVVRRCVKKTS 

TQEYAAKIINTKKLSARDHQKLEREARICRLLKHPNIVRLHDS 

ISEEGFHYLVFDLVTGGELFEDIVAREYYSEADASHCIHQIIiE 

S VNHIHQHD I VHRDLKP ENLLLAS KCKGAAVKLADFGIiAI EVQ 

GEQQAWFGFAGTPGYLS PEVLRKDPYGKPVD I WACGVILYIIiL 

VGYP P FWDEDQHKLYQQ I KAGAYD FPS PEWDTVTPEAKNLINQ 

MLT INPAKR ITADQALKHP WVCQRS TVASMMHRQETVE CLRKF 

NARRKXKGAILTTMLVSRNFSAAKSLLNKKSDGGVKPQS 

SLVSPAQEPAPLQTAMEPQTTVVHNATDGIKGSTESCNTTTED 

EDLKVRKQEIIKITEQLIEAINNGDFEAYTKICDPGIiTSFEPE 

ALGNLVEGMDFHKFYFENLLSKNSKPIHTTIIiNPHVHVIGEDA 

ACIAYIRLTQYIDGQGRPRTSQSEETRVWHRRDGKWLNVHYHC 

SGAPAAPLQ 


591 


1330 


17 


636 


GANPKIYEGAARKLNVS SDTVQHGVEGLTYLLTES SKLMI SEL 
DFQDSVFVLGFSEELNKLLLQLYLDNRKEIRTILSEL\APSLP 
S YHNLE WRLD VQLAS R S LRQQ I KPAVT I KLHLNQNGDHNTKVL 
QTDPATLLHLVQQLEQALEEMKTNHCRRVVRNIK 


592 


1331 


1 


237 


GTSIYIiAHRVA\RAWELAQFIHHTSKKADVVIiACGDSIVHPED 
LICCPLTGRSCLCDVHLLSSLLARLGRGYAVSLTNL 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P = Proline. 0=Glutamine R=Arpininp ^ = ^prin*» 
T=Threonine, V=Valine, W tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion) 


582 


1321 


5021 


7694 


QRSWAGPGAGPEAGTRPPARGRRRQPGNVDPRRRAPQLRSQMQ 
VAMARATTATGNRLWPGLL IMLGSLCHRGS P CGLSTHI E I GHR 
ALEFLQLHNGRVNYRELLLEHQDAYQAGIVFPDCFYPSICKGG 
KFHDVSESTHWTPFLNASVHYIRENYPLPWEKDTEKLVAFLFG 
ITSHMAADVSWHSLGLEQGFLRTMGAIDFHGSYSEAHSAGDFG 
GDVLSQFEFNFNYLARRWWPVKDLLGIYEKLYGRKVITENVI 
VDCSHI QFLEMYGEMIiAVS KLYPTYSTKS PFLVEQFQEYFLGG 
LDDMAFWSTNIYHLTIFMLENGTSDCNLPENPLFIACGGQQNH 
TQGSKMQKNDFHRNLTTSLTESVDRNINYTERGVFFSVNSWTP 
DSMSFIYKALERNIRTMFIGGSQLSQKHVSSPLASYFLSFPYA 
RLGWAMTSADLNQDGHGDLWGAPGYSRPGHIHIGRVYLIYGN 
DLGLPPVDLDLDKEAHRILEGFQPSGRFGSALAVLDFNVDGVP 
DLAVGAPS VGS EQLTYKG AVYVYFGS KQGGMS S S PNIT I S CQD 
I YCNLGWTLLAADVNGDSE PDLVIGS PFAPGGGKQKG I VAAFY 
SGPSLSDKEKLNVEAANWTVRGEEDFSWFGYSLHGVTVDNRTL 
LLVGS PTWKNASRLGHLLHI RDEKKS LGRVYGYFP PNGQS WFT 
I SGD KAMGKLGTS LS S GHVLMNGTLKQ VLLVGAPTYDDVS KVA 
FLTVTLHQGGATRMYALTSDAQPLIiLSTFSGDRRFSRFGGVLH 
LSDLDDDGLDE I IMAAPLR IADVTS GLIGGEDGRVYVYNGKET 
TLGDMTGKCKSWITPCPEEKAQYVLISPEASSRFGSSLITVRS 
KAKNQWIAAGRSSLGARLSGALHVYSLGSD 


583 


1322 


1 


357 


S LRNS ARGLKMAAS AARGAAALRRS INQPVAFVRR IPWTAAS S 
QLKEHFAQFGHVRRCILPFDKETGFHRGLGWVQFSSEEGLRNA 
LQQENHIIDGVKVQVHTRRPKLPQTSDDEKKDF 


584 


1323 


1205 


433 


GSSNIHSASTHGFCHWFSSPSTLKRQKQAIRFQKIRRQMEAPG 
APPRTLTWEAMEQIRYLHEEFPESWSVPRLAEGFDVSTDVIRR 
VLKSKFLPTI^QKLKQDQK^KKAGI^SLQHLRGSGNTSKLL 
PAGHSVSGSLLMPGHEASSKDPNHSTALKVIESDTHRTNTPRR 
RKGRNKE IQDLEE S FVPVAAPLGHPRELQKYS SDS E S PRGTGS 
GALPSGQKLEELKAEEPDNFSSKWQRGREFFDSNGNFLYRI 


585 


1324 


134 


954 


ETRVKTSLELLRTQLEPTGTVGNTIMTSQPVPNETIIVLPSNV 
INFSQAEKPEPTNQGQDSLKKHLHAEIKVIGTIQILCGMMVLS 
LGI ILASASFSPNFTQVTSTLLNSAYPFIGPFFFI ISGSLSIA 
TEKRLTKUjVHS S LVGS I LS ALS ALVGF 1 1 LS VKQATLNPAS L 
QCELDKNNIPTRSWSYFYHDSLYTTDCYTAKASI^GTLSLm 
ICTLLEFCLAVLTAVLRWKQAYSDFPGSVLFLPHSYIGNSGMS 
SKMTHDCGYEELLTS 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G= Glycine, H=Histidine, I=Isoleucine, 
K- Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S = Serine, 
T=Threonine, V = Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 


577 


1316 


265 


2300 


AEGSTMDLTKMGMIQLQNPNHPTGLLCKANQMRLAGTLCDVVI 
MVDSQEFHAHRTVTjACTSKMF^ 

QILEYAYTATLQAKAEDLDDLLYAAEILEIEYliEEQCLKMIiET 
IQASDDNDTEATMADGGAEEKKDRKARYLKNI F I S KHS SEESG 
YAS VAGQSLPGPNTVDQS PS VSTS FGLS AMS PTKAAVDS LMT IG 
QSLLQGTLQPPAGPEEPTLAGGGRHPGVAEVKTEMMQVDEVPS 
QDSPbAAESSISGGMGDKVEERGKEGPGTPTRSSVITSARELH 
YGREESAEQVPPPAEAGQAPTGRPEHPAPPPEKHLGIYSVLPN 
HKADAVLSMPSSVTSGLHVQPALAVSMDFSTYGGLLPQGFIQR 
ELFSKLGELAVGMKSESRTIGEQCSVCGVELPDNEAVEQHRKL 
HSGMKTYGCELCGKRFLDSLRLRMHLLAHSAGAKAFVCDQCGA 
QFSKEDALETHRQTHTGTDMAVFCLLCGKRFQAQSALQQHMEV 
HAGVRSYICSECNRTFPSHTALKRHLRSHTGDHPYECEFCGSC 
FRDESTLKSHKRIHTGEKPYECNGCGKKFSLKHQLETHYRVHT 
GEKPFECKLCHQRSRDYS AMI KHLRTHNGAS PYQCTI CTEYCP 
S LS SMQKHMKGHKP EE I PPDWRIEKTYLYLCYV 


578 


1317 


686 


908 


IWEAPTLIFTLAGGRAIiGHPPMQKGSQGCAIiPHPLPGASLPAQ 
PGPADHRGWECRIGGEASVFTHLFCLPHSPT 


579 


1318 


150 


1204 


ASGS PAP S S S S AMAAACGPGAAGYCLLLGLHLFIiLTAGPALGW 
NDPDRMLLRDVKALTLHYDRYTTSRRLDPIPQLKCVGGTAGCD 
S YTPKVI QCQNKGWDG YD VQWE CKTDLD I AYKFGKTWS CEG Y 
ES SEDQYVLRGS CGLEYWIJ3 YTELGLQKLKESGKQHGFAS FSD 
YYYKWSSADSCNMSGLITIWLLGIAFWYKLFLSDGQYSPPP 
YSEYPPFSHRYQRFTNSAGPPPPGFKSEFTGPQNTGHGATSGF 
GSAFTGQQGYENSGPGFWTGLGTGGILGYLFGSNRAATPFSDS 
WYYPS YP PS YPGTWNRA YS PLUGGSGS YS VCSNSDTKTRTAS G 
YGGTRRR 


580 


1319 


1208 


276 


GRCGAMAAGIiARLLLXLGLSAGGPAPAGAAKMKVVEEPNAFGV 
NNPFLPQASRLQAKRDPSPVSGPVHLFRLSGKCFSLVESTYKY 
EFCPFHNVTQHEQTFRWNAYSGILGIWHEWEIANNTFTGMWMR 
DGDACRSRSRQSKVELACGKSNRIiAHVSEPSTCVYALTFETPL 
VCHPHALLVYPTLPEALQRQWDQVEQDLADELITPQGHEKLIiR 
TLFEDAGYLKTPEENEPTQLEGGPDSLGFETLENCRKAHKELS 
KEIKRLKGLLTQHG I PYTRPTETSNLEHLGHETPRAKS PEQLR 
GDPGLRGSL 


581 


1320 


1074 


132 


NSFWSVLFLVQEETEVARCNAQHRLRQSRDSKPDPSFRSQPID 
SSISFAGSDIQPLFSFASVDGTQVGEAEEWAGPWiUsAiiJij^ot' 
GNRWPPRAGLSGNWLEEDGDWPSLPEWGFVSERELFRDALGA 
GCRILLICEMQLTHQLDLFPECRVTLLLFKDVKNAGDLRRKAM 
EGTIDGSLINPTVIVDPFQILVAANKAVHLYKLGKMKTRTLST 
EIIFNLSPNNNISEALKKFGISANDTSILIVYIEEGEKQINQE 
YLISQVEGHQVSLKNLPEIMNITEVKKIYKLSSQEESIGTLLD 

All CRMS TKDVL 
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Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M== Methionine, N=Asparagine, 
P = Proline 0=Glutamine. R= Areinine S = Serine 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


573 


1312 


3 


1416 


TEWGLSGSCPGCSPLEPGSRGRGAAAWRILRCRRLPEPSPFLT 
QPNLAQSQPPAPVPVTDPSVTMHPAVFLSIjPDLRCSLLLLVTW 
VFTPVTTE ITS UDTENIDE I LNNADVAIiVNFYADWCRFSQMLH 
P I FEEAS DV I KEEFPNENQ WFARVDCDQHSD I AQRYR I S KYP 
TLKLFRNGMMMKREYRGQRSVKALADYIRQQKSDPIQEIRDLA 
EITTLDRSKRNIIGYFEQKDSDNYRVFERVANILHDDCAFLSA 
FGDVSKPERYSGDNIIYKPPGHSAPDMVYLGAMTNFDVTYNWI 
QDKCVPLVREITFENGEELTEEGLPFLILFHMKEDTESLEIFQ 
NEVARQLISEKGTINFLHADCDKFRHPLLHIQKTPADCPVIAI 
DSFRHKYVFGDFKDVLIPGKLKQFVFDLHSGKLHREFHHGPDP 
TDTAPGEQAQDVASSPPESSFQKLAPSEYRYTLLRDRDEL 


574 


1313 


928 


142 


LTPSVGPVFPGRPTRPLASPFPVPLHRCSAGSQPPGPVPEGLI 
RIYSMRFCPYSHRTRLVLKAKDIRHEVVNINLRNKPEWYYTKH 
PFGH I P VLETS QCQLI YES VI ACE YLDDAYPGRKL FP YD P YER 
ARQKMLLELFCKVPHLTKECLVAIiRCGRECTNLKAALRQEFSN 
LEE I LE YQNTTFFGGTC I SMI D YLL WP WFERLDVYG ILDCVSH 
TPALRLWISAMKWDPTVCALLMDKS IFQGFLNLYFQNNPNAFD 
FGLC 


575 


1314 


884 


363 


NTATNMTQPNAGTRKYS VP AI S VHTS S S S FAYDRE FLRTLPGF 
L IVAEI VLGLLVWTL I AGTE YFRVP AFGWVMFVAVFYWVLTVF 
FLI I YI TMTYTRI PQVPWTTVGLCFNGS AFVLYLS AAWDAS S 
VS PERDSHNFNS WAAS S FFAFLVT I C YAGNTYFS F I AWRS RTI 
Q 


576 


1315 


165 


944 


GLRDPFRRKRRLKPQVKMSNYVNDMWPGSPQEKDSPSTSRSGG 
SSRLSSRSRSRSFSRSSRSHSRVSSRFSSRSRRSKSRSRSRRR 
HQRKYRRYSRSYSRSRSRSRSRRYRERRYGFTRRYYRSPSRYR 
SRSRSRSRSRGRSYCGRAYAIARGQRYYGFGRTVYPEEHSRWR 
DRSRTRSRS RTPFRLSEKDRMELLE I AKTNAAKALGTTNIDLP 
ASLRTVP S AKETS RG I GVS SNGAKPEVS ILGLS EQNFQKANCQ 
I 
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nucleotide 
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corre- 
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Predicted 
end 

nucleotide 

location 

corre- 

snondinu 

to first 

amino 

acid 

residue 

of amino 

acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D = Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P= Proline, Q— Glutamine, R=Areinine S= Serine 
T=Threonine, V=Valine, W==Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


569 


1308 


96 


1017 


ELHRAGQVAGGARRSRRESMELERIVSAALLAFVQTHLPEADL 
SGLDEVIFSYVLGVLEDLGPSGPSEENFDMEAFTEMMEAYVPG 
FAH I PRGT I GDMMQKLSGQLSDARNKENLQ^QS SGVQGQVP I S 
PEPLQRPEMLKEETRSSAAAAADTQDEATGAEEELLPGVDVLL 
EVFPTCSVEQAQWVLAKARGDLEEAVQMLVEGKEEGPAAWEGP 
NQDLPRRLRGPQKDELKSFILQKYMMVDSAEDQKIHRPMAPKE 
APKKLIRYIDNQWSTKGERFKDVRNPEAEEMKATYINLKPAR 
KYRFH 


570 


1309 


3 


526 


FITGKGIVAILRCLQFNETLTELRFHNQRHMLGHHAEMEIARL 
LKAN1TTLLKMGYHFELPGPRMVVTNLLTRNQDKQRQKRQEEQK 
QQQLKEQKKIilAMLENGLGLPPGMWELLGGPKPDSRMQEFFQP 
PPPRPPNPQNVPFSQRSEMMKKPSQAPKYRTDPDSFRWKLKR 
IQ 


571 


1310 


3 


1858 


GGRAGTQC C WRAG ARLRG ISPS PAL P EAPGL CRVRAGLGAGAL 
GRS P AGRRRRGPRVS S S PAPHPRRVLCRCLLFLFFS CHDRRGD 
S QPYQALKYS SKSHPS S GDHRHEKNJRDAGDP S PPNKMLRRS DS 
PENKYSDSTGHSKAKNVHTHRVRERDGGTSYSPQENSHNHSAL 
HS SNFTFFLIPSN* PQGKTFRI APYDS \ ADDW / SIiEHI S S SGE 
KYYYNCRTEVSQWGKTPKSGLERGQRQKEANKMAVNS FPKDRD 
YRREVMQ ATATS GFAS GKSTSGDKP VS HS CTTP S TS S ASGLNP 
TSAPPTSASA\VPVSP\VPQ\SPIPPLLQDPNLLRQLIi\PALE 
ATLQLNNSNVDI \S I INEVLTGDVTQASLQTI IHKCLTAGPS V 
FKITSLISQAAQLSTQAQASNQSPMSLTSDASSPR\SYVSPRN 
KAHLKLNTVP I QTFGFS TP P VS S QPKVS TP WKQGP VS QS ATQ 
QPVTADKQQGHEPVS PRSLQRS S SQRS P S PGPNHTSNS SNASN 
ATWPQNS S ARSTCS LTPALAAHFS ENL IKHVQGWPADHAEKQ 
ASRLREEAHNMGT IHMS E I CTELKNLRS LVRVCE I QATLREQR 
ILFLRQQ I KELEKLKNQNS FMV 


572 


1311 


2 


1165 


VAPECRGAYPFRAMMPGTALKAVLLAVLLVGLQTATGRLiLSGQ 
PVCRGGTQRPCYKVI YFHDTSRRLNFEEAKEACRRDGGQLVS I 
ESEDEQKLIEKFIENLLPSDGDFWIGLRRREEKQSNSTACQDL 
YAWTDGS I SQFRNWYVDEPS CGS EVCWMYHQPS APAG I GGPY 
MFQWNDDRCNMKNNFICKYSDEKPAVPSREAEGEETEIiTTPVL 
PEETQEEDAKKTFKESREAALNIiAYILI PS I PLLLLLWTTW 
CWVWICRKRKREQPDPSTKKQHTIWPSPHQGNSPDLEVYNVIR 
KQSEADLAETRPDLKNISFRVCSGEATPDDMSCDYDNMAVNPS 
ESGFVTLVSVESGFVTNDIYEFSPDQMGRSKESGWVENEIYGY 



) 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D-Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=IsoIeucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P= Proline, 0==Glutarnine. R=Areinine S= Serine 
T=Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, 
X=Uriknown, *=Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 


565 


1304 


7 


3007 

> 


IPGSTISCRGCCGKWPVQEADPPRAALRGRFPALLTRHCPSPR 

AEKEKRSLRRCGCRPLLVEIAGPAGQAVEVLPHFESLGKQEKI 

PNKMS AFRNHCPHLDS VGE ITKEDL IQKS I^GTCQDCKVQGPNL 

WACLENRCSYVGCGESQVDHSTIHSQETKHYLTVNLTTLRVWC 

YACSKEVFLDRKLGTQPSLPHVRQPHQIQENSVQDPKIPSNTT 

LKTPfjVAVFDDLD I EADEEDELRARGLTGLKNIGNTCYMNAAL 

QALSNCPPLTQFFLDCGGLARTDKKPAI CKS YLKLMTELWYKS 

RPGSWPTTLFQGIKTVNPTFRGYSQQDAQEFLRCLMDLLHEE 

LKEQVMEVEEDPQTITTEETMEEDKSQSDVDFQSCESCSNSDR 

AENENGSRCFSEDNNETTMLIQDDENNSEMSKDWQKEKMCNKI 

NKVNSEGEFDKDRDSISETVDLNNQETVKVQIHSRASEYITDV 

HSNDLSTPQILPSNEGVNPRLSASPPKSGNLWPGLAPPHKKAQ 

SASPKRKKQHKKYRSVISDIFDGTIISSVQCLTCDRVSVTLET 

FQDLSLPI PGKEDLAKLHSSSHPTS IVKAGSCGEAYAPQGWIA 

FFMEYVKRFVVSCVPSWFWGPVVTLQDCLAAFFARDELKGDNM 

YSCEKCKKLRNGVKPCKVQNFPEILCIHLKRFRHELMFSTKIS 

THVS FPLEGLDLQPFLAKDS PAQIVTYDLLSVICHHGTASSGH 

YIAYCRimiiNNLWYEFDDQSVTEVSESWQNAEAYVLFYRKSS 

EEAQKERRR I SNLLNIMEP S LLQFYI SRQWLNKFKTFAE PGP I 

SNNDFLCIHGGV^PRKAGYIEDLVLMLPQNIWDNLYSRYGGGP 

AVNHL YI CHTCQ IE AEKI EKRRKTELE I F I RLNRAFQKEDS PA 

TFYCISMQWFREWESFVKGKDGDPPGPIDNTKIAVTKCGNVML 

RQGADSGQISEETWNFLQSIYGGGPEVILRPPWHVDPDILQA 

EEKIEVETRSL 


566 


1305 


28 


450 


S PS AAGGLAWVS LALGS GS RGRDHSGS GVGTAMAGALVRKAAD 
YVRS KDFRDYLMSTHFWGP VANWGLP I AAINDMKKS PE 1 1 S GR 
MTFALCCYSLTFMRFAYKVQPRNWLLFAOiATNEVAQLIQGGR 
LIKHEMTKTASA 


567 


1306 


133 


1292 


LGSRQAAGTMRGQRSI1LLGPARLCLRLLLLLGYRRRCPPLI1RG 
LVQRWRYGKVCLRSLLYNSFGGSDTAVDAAFEPVYWLVDNVIR 
WFGWFWLVIVLTGS I VAI AYLCVLPL I LRTYSVPRLCWHFF 
YSHWNL IL I VFHYYQAI TTPPG YPPQGRND XATVS I CKKC I YP 
KPARTHHCS ICNRCVLKMDHHCPWLNNCVGHYNHRYFFSFCFF 
MTLGCVYCS YG S WDLFREAYAAI EKMKQLDKNKLQAVANQTYH 
QTPPPTFS FRERMTHKS LVYLWFLCS S VALALGALTVWHAVL I 
SRGETS IERHINKKERRRLQAKGRVFRNPYNYGCLDNWKVFLG 
VDTGRHWLTRVLLP S S HLPHGNGMS WE PP P WVTAHS AS VMAV 


568 


1307 


66 


962 


ATRRRAAEAGMAAVLQRVERLSNRVVRVLGCNPGPMTLQG^ 
YLVGTGPRR I L IDTGE P AI PEYI S CLKQALTEFNTAIQE I WT 
HWHRDHSGGIGDICKSINNDTTYCIKKLPRNPQREEIIGNGEQ 
QYVYLKDGD VI KTEGATLRVLYTPGHTDDHMALLLEEENAI FS 
GDCILGEGTTVFEDLYDYMNSLKELLKIKADI I YPGHGPVIHN 
AEAKIQQYISHRNIREQQILTLFRENFEKSFTVMELVKIIYKN 
TPENLHEMAKHNLIiLHLKKLEKEGKIFSNTDPDKICWKAm 



271 



WO 01/53455 



PCT/US00/35017 



SEQ 
ID 
NO: 
of 

Nucleic 
Acids 


SEQ 
ID 
NO: 
of 

Amino 
Acids 


Predicted 

beginning 
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corre- 
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end 
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corre- 

to first 
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of amino 
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sequence 


Amino acid segment containing signal peptide (A=Alanine, 
C=Cysteine, D = Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine t H=Histidine, l=Isoleucine, 
K-Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


558 


1297 


2 


1063 


ESPAPPAFRPAMAAVALMPPPLLLLLLIjASPPAASAPSARDPF 
APQLGDTQNCQLRCRDRDLG PQPS QAGLEGAS E S P YDRAVL I S 
ACERGCRLFS ICRFVARSSKPNATQTECEAACVEAYVKEAEQQ 
ACSHGCWSQPAEPEPEQKRKVLEAPSGALSLLDLFSTLCNDLV 
NSAQGFVS S TWTYYLQTDNGKWVFQTQP I VESLGFQGGRLQR 
VEVTWRGS HPEALEVHVDP VGPLDKVRKAKIRVKTS S KAKVES 
EEPQDNDFLSCMSRRSGLPRWILACCLFLSVLVMLWLSCSTLV 
TAPGQHLKFQPLTLEQHKGFMMEPDWPLYPPPSHACEDSLPPY 
KLKLDLTKL 


559 


1298 


2 


485 


FPELGTSLSAMRFLAATFLLLAIiSTAAQAEPVQFKDCGSVDGV 
IKEVNVSPCPTQPCQLSKGQSYSVNVTFTSNIQSKSSKAWHG 
ILMGVPVPFPIPEPDGCKSGINCPIQKDKTYSYLNKLPVKSEY 
PS IKLWEWQLQDDKNQSLFCWEIPVQIVSHL 


560 


1299 


1304 


919 


APETFRCVWRLQGLTFIAFTELQAKVIDTQQKVKLADIQIEQL 

NRTKKHAHLTDTEIMTLVDETOMYEGVGRMFIL^ 

LEKQKI AEEKI KELEQKKS YLERS VKEAEDNIREMLMARRAQ 


561 


1300 


3 


799 


HSLLLGTRVRDAS S KI QGEYTLTLRKGGNNKLS RVFHRDGH YG 

FSEPLTFCSWDLIlOTYRHESIiAQYNAKLiDTRIiLYPVSKY 

RAGLGAREGSTV«jAPGLSFLGRPDQAMHLPSFRHVSP\DQIVK 

EDSVEAVGAQLKVYHQQYQDKSREYDQIiYEEYTRTSQELQMKR 

TAIEAFNETIKIFEEQGQTQEKCSKEYLERFRREGN/QTKEMQ 

RILLNSERLKSRIA\EIHESPHRSWEQQLLVPRASDNKRD/ID 

KPH*TSLKPDL 


562 


1301 


1772 


301 


AAAAAGRGRSSGRRRRRRPGALFASLGVLLGPRPPPGIPRTRA 
CSMGGVGEPGPREGPAQPGAPLPTFCWEQIRAHDQPGDKWLVI 
ERRVYD I SRWAQRHPGGS RL I GHHGAED ATDAFRAFHQDLNFV 
RKFLQPLLIGELAPEEPSQDGPLNAQLVEDFRALHQAAEDMKL 
FDASPTFFAFLLGHILAMEVLAWLLIYLLGPGWVPSAIiAAFIL 
AISQAQSWCLQHDLGHAS I FKKSWWNHVAQKFVMGQLKGFS AH 
WWNFRHFQHHAKPNIFHKDPDVTVAPVFLI^ESSVEYGKKKRR 
YLPYNQQHLYFFLIGPPLIiTLVNFEVENLAYMLVCMQWADLLW 
AASFYARFFLSYLPFYGVPGVLLFFVAVRVLESHWFVWITQMN 
HIPKEIGHEKHRDWVSSQLAATCNVEPSLFTNWFSGHLNFQIE 
HHLFPRMPRHNYSRVAPLVKSLCAKHGLSYEVKPFLTALVDIV 
RSLKKSGD I WLDAYLHQ 


563 


1302 


424 


93 


KS RATRJuRES A£iM lor Lu-tkr rAo Kb 1 KKb L. o iw KJMtW A r^r^c^* ^ 

SSFVASCPTLLPFACVPGASPTTLAFPPVVLTGPSTDGIPFAL 
SLQRVPFVLPSPQVASLPLGHSRG 


564 


1303 


1 


414 


" 1 QYRSDLEIiHS I TMKKSGVLFLLG 1 1 LLVL I GVQGTP WRKGK 
CS CI STNQGT IHLQSLKDLKQFAPSPS CEKIE 1 1 ATIjKNGVQT 
CLNPDSADVKELIKKWEKQVSQKKKQKNGKK^ 
QRSRQKKTT 
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Amino acid segment containing signal peptide (A -Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P= Proline, 0— Glutamine R=Areinine S= Serine 
T=Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, 
X = Unknown, *=StopCodon, /=possible nucleotide deletion, 
\— possible nucleotide insertion) 


549 


1288 


1 


649 


HSDVGAATAVXjPLLTAVLGVTVVTRRDTEG pgraalvhltg s p 
RQKVGTSGREGLPGLGAS CAES ELERETQEPRSRGRCI FGAAR 
WRQVPLASPQRPFLLSPGPRLHRMGLPVSWAPPALWVLGCCAL 
LLS LWALCTACRRPEDAVAPRKRARRQRARLQGS ATAAEAVS A 
KLSRGPGWGPQGTDQPSSPPVPTEADPPLLPQQVGHQTARAAP 
G 


550 


1289 


433 


632 


LTGPGQRLAGTTEGPRRCRGSSQAPTPTWKIiVDTRLCAAAPWL 
ASRAPGHYSQMLLVN* PCRiCDWLVSKWMRTPVCGQS PAMTDRP 
RSEAGRDHRRAKALPGL I PGSNPNLEACGHQALCS S S VAS VQG 
PWPLLPNASSPPTPGQPQP 


551 


1290 


102 


612 


KHRIiCSLEQLMTL I SAAREYE I EF I YAI S PGLD I TFSNPKE VS 
TLKRKLDQVS QFGCRS FALLFDDIDHNMCAADKEVFS S FAHAQ 
VS ITNEIYQYLGEPETFLFCPT/EYCI * WLYI *LVFLEYITYK 
GPWAPFSLHFPPPLVCKS RNI*FLED I FQDPKLEKF * ELINDN 


552 


1291 


269 


565 


TSALTQGLERIPDQLGYLVLSEGAVLASSGDLENDEQAASAIS 
ELVSTACGFRLHRGMNVPFKRLSWFGEHTLLVTVSGQRVFVV 
KRQNRGREPIDV 


553 


1292 


660 


233 


AKRAERTSRLQGLQHPSPPYPPATLGVTPGQDRTLQLQHQCPA 
GRKSRKKKSKATQLSPEDRVEDALPPSKAPSRTRRAKRDLPKR 
TATQRPEGTSLQQDPEAPTVPKKGRRKGRQAASGHCRPRKVKA 
DIPSLEPEGTSAS 


554 


1293 


590 


323 


RKS S WLGAVAHACNPS S LGGPGRQ ITRSGVRDQPGQYGETPS L 
LKIQTIiAGRGGACL * S HI LRRLRQKNRLNLGGRGCS ELRS RHC 
APA 


555 


1294 


1 


242 


AWNSARGAVSPLWVPGCFLTLSVTWIGAAPLILSRIVGGWECE 
KHS QP WQVLVAS RGRAVCGGVLVHPQWVLTAAHC IRK 


556 


1295 


1074 


230 


AEMADDLGDEWWENQPTGAGS S PEASDGEGEGDTEVMQQETVP 

VPVPSEKTKQPKECFLIQPKERKENTTKTRKRRKKKITDVLAK 

SEPKPGLPEDLQKLMKDYYS SRRLVIELEELNLPDS CFLKAND 

LTHSLSSYLKEICPKWVKLR10raSEKKSVIJ4LIICS 

L I RS MTAFRGDGKVI KLFAKHI KVQAQVKLLEKRVVHLGVGTP 

GRI KELVKQGGLNLS PLKFLVFDWNWRDQKLRRMMD I PE I RKE 

VFELLEMGVLSLCKSESLKLGLF 


557 


1296 


929 


289 


RPGTAI WWECEHGRP I AES EGQEGRGHS PPGPCS VAGFLRGR 
LGRNLE IMGS T WGS PG WRLALCLTGLVLSLYALHVKAARARD 
RDYRALCDVGTAI S CS RVFS SRWGRGFGLVEHVLGQDS I LNQS 
NS I FGC I FYTLQLLLGCLRTRWAS VLMLLS S LVS LAGS VYLAW 
ILFFVLYDFCIVCITTYAINVSLMWLSFRKVQEPQGKAKRH 
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Amino acid segment containing signal peptide (A= Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S = Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


545 


1284 


2443 


1152 


TKPRKRRHQPASQRQRPWSSDSTGDLLARGKGRKEENKGSDRV 
SLAPPSLRRPMMCQSEARQGPELRAAKWLHFPQLALRRRLGQL 
SCMSRPALKLRSWPLTVLYYLLPFGALRPLiSRVGWRPVSRVAL 
YKSVPTRLLSRAWGRLNQVELPHWLRRPVYSLYIWTFGVNMKE 

FGQVKNCEVEQVKGVTYSLESFLGPRMCTEDLPFPPAASCDSF 
KNQIiVTREGNELYHCVI YLAPGDYHCFHS PTDWTVSHRRHFPG 
SLMSVNPGMARWIKELFCHNERVVLTGDWKHGFFSLTAVGAT\ 
NWGSIRIYFDRDLHTNSPRHSKGSYTOFSFVTHTNREGVPMAL 
RGEHLG/QSFNIiGSTIVLIFEAPKDFNFQLKTGQKIRFGEALG 
SL 


546 


1285 


185 


3057 


AELGIiFGSLRFSSLLHFPPRPRSPASACGPGEGRMERGLPLLC 
AVLALVTjAP AG AFRNDKCGDT IKIES PGYLTS PGYPHS YHPS E 
KCE WLI Q APDP YQR I MINFNPHFDLEDRDCKYD YVEVFDGENE 
NGHFRGKFCGKIAPPPWSSGPFLFIKFVSDYETHGAGFSIRY 
EIFKRGPECSQNYTTPSGVIKSPGFPEKYPNSLECTYI\VFAP 
KMSE I IL \ DFES FDLE PDSNPPGGMFCR YDRLE I WDGFPD VGP 
HIGRYCGQKTPGRIRSSSGILSMVFYTDSAIAKEGFSANYSVL 
QSSVSEDFKCMEALGMESGEIHSDQITASSQYSTNWSAERSRL 
NYPENGWTPGEDSYREWIQVDLGLLRFVTAVGTQGAISKETKK 
KYYVKTYKID VS SNGED WITI KEGNKP VLFQGNTNPTD WVAV 
FPKPLITRFVRIKPATWETGISMRFEVYGCKITDYPCSGMLGM 
VSGLISDSQITSSNQGDRNWMPENIRLVTSRSGWALPPAPHSY 
INEWLQIDLGEEKIVRGI I IQGGKHRENKVFMRKFKIGYSNNG 
SDWKMIMDDSKRKAKSFEGmiNYDTPELRTFPALSTRFIRIYP 
ERATHGGLGLRMELLGCEVEAPTAGPTTPNGNLVDECDDDQAN 
CHSGTGDDFQLTGGTTVLATEKPTVIDSTIQSEFPTYGFNCEF 
r , wr»cuvT , T7r , wwT7TTnMW\7nT TfW«? VT.TciTrTRP IODHTGDGNFIYS 
QADENQKGKVARLVSPWYSQNSAHCMTFWYHMSGSHVGTLRV 
KIiRYQKPEEYDQLVWMAIGHQGDHV^GRVLLHKSLKLYQVIF 
EGEIGKGNLGGIAVDDISINNHISQEDCAKPADLDKKNPEIKI 
DETGSTPGYEGEGEGDKNISRKPGNVLKTLEPILITIIAMSAL 
n\TT t ravrr^Arr vr , APWPTvinM < ^RP>TTi^ ATiRMYNFELVDGVKLK 
KDKLNTQSTYSEA 


547 


1286 


3 


521 


HEGS ALTWASHYQERLNS EQS CLNEWTAMADLESLRPPS AEPG 
GS VCGGEGLGGGEGRIMQWGAWWRGERAP * LRGS APRS SEQEQ 
MEQAIRAELWKVLDVSDLESVTSKEIRQAIiELRLGLPLQ/PVP 
*LHRQPDAAAGGTAGPSLPHLPPPLPGLRVERSKPGGAAEEQV 

GL 


548 


1287 


1742 


1200 


MAALDLPJ^IiDSLVLQLLGDLEELEGKRTVLNARVEEGWL 
KARYAMGAKS VGPLQYASHME PQVCLHAS EAQEGLQKFKWRA 
GVHAPEEVGPREAGLRRRKGPTKTPEPESSEAPQDPLNWFGIL 
VPHS LRQ AQAS FRDGLQLAAD I AS LQNR I DWGRS QLRGLQEKL 
KQLEPGAA* 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=PhenyIaJanine, G=GIycine, H=Histidine, I=IsoIeucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine S=Serine 
T=Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


544 


1283 


2 

a 


4503 

's 


I PGAS PAPRRAAPLRLGLRLASGWARAPGGVS P VPGPGMGGDA " 
PTMARAQALVLELTFQLCAPETETPEVGCTFEEGSDPAVPCEY 
S QAQYDD FQWEQVR I HPGTRAP ADLPHGS YtiMVNTS QHAPGQR 
AHVI FQS LS ENDTHCVQFS YFLYSRDGHS PGTLGVYVRVNGGP 
LGSAVWNMTGSHGRQWHQAELAVSTFWPNEYQVLFEALISPDR 
RG YMGLDD I LLLS YP CAKAPHFS RLGDVEVNAGQNAS FQCMAA 

GRAAEAERFLLQRQSGALVPAAGVRHISHRRFLATFPLAAVSR 
AEQDLYRCVSQAPRGRGTSLNFAEFMV/KEPPTPIAPPQLLRA 
GPTYI4I IQLNTNS 1 1 GDGP I VRKE I E YRMARGP WAfeVHAVS LQ 

TYKLWHLDPDTEYEISVLLTRPGDGGTGRPGPPLISRTKCAEP 

MRAPKGLAFAEIQARQLTLQWEPLGYNVTRCHTYTVSLCYHYT 

LGSSHNQTI \RECVKTEQGVSRYTMKNIXPYRNVHVRLVLTNP 

EGRKEGKEVTFQTDEDVPSGIAAESLTFTPLEDMIFLKWEEPQ 

EPWGLITQYEISYQSIESSDPAVNVPGPRRTISKLRNETYHVF 

SNLHPGTTYLFS VRARTGKGFGQAALTEITTNI SAPS FDYADM 

PSPLGESEOTITVLLRPAQGRGAPISVYQVIVEEEQGSRRLRR 

EPGGQDCFPVPLTFEAALARGLVDYFGAELAAS S LPEAMPFTV 

GDNKTYRGFWNPPLEPRKAYLIYFQAASHLKGETRLNCIRIAR 

KAACKESKRPLEVSQRSEEMGLILGICAGGLAYLILLLGAriV 

I IRKGRDHYAYS YYPKPVNMTKATVNYRQEKTHMMS AVDRSFT 

DQSTLQEDERLGLS FMDTHGYS TRGDQRSGGVTEAS SLLGGSP 

RRPCGRKGSPYHTGQLHPAVRVADLLQHINQMKTAEGYGFKQE 

YES FFEGWDATKKKDKVKGSRQE PMPAYDRHRVKLHPMLGDPN 

ADYINANYIDIRINREGYHRSNHFIATQGPKPEKVYDFWRMVW 

QEHCS S I VM I TKLVE VGRVKCSRYWPEDSDTYGD I KIMLVKTE 

TLAEYVVRTFALERRGYSARHEVRQFHFTAWPEHGVPYHATGL 

LAFIRRVKAS TPPDAGP I VIHCS AGTGRTGCYI VLDVMLDMAE 

CEGVVDIYNCVKTLCSRRVNMIQTEEQYIFIHDAILEACLCGE 

i I IPVSEFKATYKEMIRIDPQSNSSQLREEFQTIjNSVTPPLDV 

EE CS I ALLPRNRDKNRSMDVLPPDRCLPFL I STDGDSNNYINA 

ALTDSYTRSAAFIVTLHPLQSTTPDFWGLVYDYGCTSIVMLNQ 

IiNQSNSAWPCLQYWPEPGRQQYGLMEVEFMSGTADEDLVARVF 

RVQNI S RLQEGHLLVRHFQFLRWS AYRDTPDS KKAFLHLLAEG 

DKWQAESGDGRTIVHCLNGGGRSGTFCA\CATVIiEMIRCHNLV 

DVFFAAKTLRNYKPNMVETMDQYHFCYDVALEYLEGLESR 
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Amino acid segment containing signal peptide (A- Alanine, 
C= Cysteine, D=Aspartic Acid, E- Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L-Leucine, M=Methionine, N=Asparagine, 
P= Proline, Q==Glutamine, R=Arginine, S= Serine, 
T=Threonine, V=Valine, W tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 


542 


1281 


41 


1415 


TNGRNLLHHWILGVCGMHPHHQETIiKKNRVVXiAKQLLLSELLE 
HLLEKD 1 1 TLEMREL I Q AKVGS F S QNVELLNLLPKRGPQAFDA 
FCEALRETKQGHLEDMLLTTLSGLQHVLPPLSCDYDLSLPFPV 
CESCPLyKKIiRLSTDTVEHSLDNKDGPVCLQVKPCTPEFYQTH 
FQLAYRLQSRPRGLiAIiVLSNVHFTGEKELEFRSGGDVDHSTLV 
TLFKLLGYDVHVLCDQTAQEMQEKLQNFAQLP AHRVTDS C I VA 
LLSHbvEGAIYGVDGKLLQLQEVFQLFDNANCPSLQNKPKMFF 
I QACRGGA I GS LGHLLLFTAATAS IiAL \ ETDRGVDQQDGKNHA 
GSPGCEESDAGKEKLPKMRLPTRSDMICGYACLKGTAAMRNTK 
RGSWYTEALAOVFSERACDMHVADMLVKVNALIKDREGYAPGT 
EFHRCKEMSEYCSTLCRHLYLFPGHPPT 


543 


1282 


862 


275 


VRGKEVMAALCRTRAVAAESHFLRVFLFFRPFRGVGTESGSES 
GS SNAKE PKTRAGGF AS AliERHSELLQKVEPLQKGSPKNVE SF 
ASMLRHSPLTQMGPAKDKLVIGRIFHIVENDL\YIDFGGKFHC 
VCRRPE VDGEKY \ QKGTRVR \ LRLLDLELTSRFLGATTD \ TTV 
LEANAVLLG I QE S KDSRS KEEHLEKY I 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P= Proline, 0=Glutamine. R=Areinine S= Serine 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X ^Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


538 


1277 


102 


1549 


QENQLEKKMKFLIFAFFGGVHLLSLCSGKAICKNGISKRTFEE 
IKEEIASCGDVAKAI INLAVYGKAQNRSYERLALLVDTVGPRL 
SGSKNLEKAIQIMYQNLQQDGLEKVHLEPVR1PHWERGEESAV 
MLEPRIHKIAILGLGSSIGTPPEGITAEVLVVTSFDELQRRAS 
EARGKIVVTOQPYINySRTVQYRTQGAVEAAKVGALASLIRSV 
ASFSIYSPHTGIQEYQDGVPKIPTACITVEDAEMMSRMASHGI 
KI VI QLKMG AKT YPDTDS FNTVAE I TGS KYPEQWLVS GHLDS 
WDVGQGAMDDGGGAFISWEALSLIKDLGLRPKRTLRLVLWTAE 
EQGGVGAFQ YYQLHKVNI SNYS LVMESDAGTFLPTGLQFTGS E 
KARAtMEEVMSLLQPLNITQVLSHGEGTDINFWIQAGVPGASL 
LDDLYKYFFFHHSHGDTMTVHG IQTQMNV\ AAAV\ WAWS YV\ 
VADMEEML PRS 


539 


1278 


2438 


1148 


TKPRKRRHQPASQRQRPWSSDSTGDLIARGKGRKEENKGSDRV 
SIiAPPSLRRPMMCQSEARQGPELRAAKWLHFPQIALRRRLGQL 
S CMS RPALKLRS WPLTVL YYLL PFGALRPLSRVG WRPVS RVAL 
YKSVPTRLLSRAWGRLNQVELPHWLRRPVYSLYIWTFGVNMKE 
AAVEDLHHYRNLSEFFRRKLKPQARPVCGLHSVISPSDGRIIiN 
FGQVKNCEVEQVKGVTYSLES FLGPRMCTEDLPFPPAAS CDS F 
KNQLVTREGNELYHCVI YIiAPGDYHCFHS PTDWTVSHRRHFPG 
SI^SVNPGMARWIKELFCHNERVVLTGDWKHGFFSIiTAVGAT\ 
NWGS IRI YFDRDLHTNS PRHSKGSYNDFS FVTHTNREGVPMRK 
GEHLGEFNLGSTIVLI FEAPKDFNFQLKTGQKI \RFGEALGSL 


540 


1279 


3 


1911 


LPERAFGPRTPRAPRRRRRRLLLSPPPRPPPPLDREPRAPGPW 
LCPSRAGTAQDPARIRERRGRVAGGAAGPAMELRARGWWLLCA 
AAALVACARGDP AS KSRS CGEVRQ I YGAKGFS S S \DVPQAE I S 
GEHLRICPQGYTCCTSEMEENLANRSHAELETALRDSSRVLQA 
MLATQLRSFDDHFQHLLNDSERTLQATFPGAFGELYTQNARAF 
RDLYSELRLYYRGANLHLEETLAEFWARLLERLFKQLHPQLLL 
PDD YLD CLGKQ AEALR P F \ G E AP \ RE LRLRAT \ RA \ FVAAR \ S 
FVQGLG VAS \ DWRKVAQVPLG \ PEC \ S RAVIEAGS YC / ALHC 
VGVPGARPCPDYCRNVLKGCLANQADIJDAEWRNLIiDSMVLI TD 
KFWGTS GVE S VI GS VHT WLAEAINALQDNRDTLTAKVI QGCGN 
PKVNPQGPGPEEKRRRGKLAPRERPPS GTLEKL VS EAKAQLRD 
VQDFWI SLPGTLCSEKMALSTASDDRCWNGMARGRYLPEVMGD 
GLANQINNPEVEVDITKPDMTIRQQIMQLKIMTNRLRSAYNGN 
DVDFQDASDDGS GSGSGDGCLDDLCGRKVSRKS S S SRTPLTHA 
LPGLSEQEGQKTSAASCPQPPTFLLPLLLFLAIiTVARPRWR 


541 


1280 


590 


189 


ateltragmeasaltks a\ vtsvakvvr \ vasgs awlplar i 
ats cd * rvggp / vq avpmvl \ s amglqlrag i as s s i aakmms 
aaaiaXngggvspgqplwlllqslgatglXsgltkfilgsigs 
aia\aviarfy 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I = Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 


533 


1272 


1169 


639 


gfsigkatdrmdafrkaknravhhlhyieryedhtifhdislr 
fkrthikmkkqpkgyglrchrai iticrligikdmyakvsgs i 
nmlsltqglfrglsrqethqqladkkglhvVeireecgplpiv 
vasprgplrkdpepedevpdvkldwedvktaqgmkrsvwsnlk 

RAAT 


534 


1273 


25 


1396 


ADPHTTVIRFFPAASATKRVLPPVLRVSSPRTWNPNVPESPRI 
PAPRiPKRMSGAPTAGAALMLCAATAVLLSAQGGPVQSKSPRF 
ASWDEMNVLAHGLLQLGQGLREHAERTRSQLSALERRLSACGS 
ACQGTEGSTDLPLAPESRVDPEVLHSLQTQLKAQNSRIQQLFH 
KVAQQQRHLEKQHLRIQHLQSQFGLLDHKHLDHEVAKPARRKR 
LPEMAQPVDPAHNVSRLHRLPRDCQELFQVGERQSGLFEIQPQ 
GS P P FLVNCKMTS DGGWTV I QRRHDGS VDFNRP WEAYKAG FGD 
PHGEFWLGLEKVHSITGDRNSRIiAVQLRDWDGNAELLQFSVHL 
GGEDTAYSIjQLTAPVAGQLGATTVPPSGIiSVPFSTWDQDHDLR 
RDKNCAKSIiSGGWWFGTCSHSNLNGQYFRSIPQQRQKLKKGIF 
WKTWRGRYYPLQATTMLIQPMAAEAAS 


535 


1274 


23 


1102 


TLRSRPAGEAGYLGWDPEQAGEGSALSRPGAMAALMTPGTGAP 
PAPGDFSGEGSQGLPDPSPEPKQLPELIRMKRDGGRLSEADIR 
GFVAAWNGS AQGAQ IGAWGGLGVPD PDWEVS PRDFGSLGVRR 
CPTTSTGPRVPHRCGLPPSRVPPHTRG\NTIiMAIREjRGMDLEET 
SVLTQALAQSGQQLEWPEAWRQQLVDKHSTGGVGDKVSLVLAP 
ALAACGCKVINHLLSRREPIPHMQQPVHPQAAPNLKPGPKPPR 
PYQGFS P PCS PAQFS PPRS PAQRLGPLWLQTRPLGAGKRS TDG 
IQTPFPLGPQTAPPREELRTSLPLPQALFPQGQVPTSSPTDTS 
QPRKLPFHSLTSWAPL 


536 


1275 


3 


439 


RALRELRERVTHGLAEAGRDREDVSTELYRALEAVRLQNSEGS 
CEPCPTSWIiPFGGSCYYFSVPKTTWAEAQGHCADASAHIjA/IV 

r*r*T <~*T?r\T\fT ODnTc 7\ t ttvT/JT/^'D'd 7V"*\TJT "D V"\7nryVQ W^TT^mrDT .Q 
Cjtjijoli*yiJrijoKJJ JL oAJ-lCi I W XvjKKAVyttJ-irClN.VlJo Ion vuvjvr IjO 

FR* /WEG/HPGETWGPQVRL 


537 


1276 


1 


564 


RWPRSWPPRAGAARGAAEAAMVGALCGCWFRLGGARPLI PLGP 
TWQTSMSRSQVALLGLSLLLMLLLYVGLPGPPEQTSCLWGDP 
NVTVLAGLTPGNS P I FYREVLPLNQAHRVEV\ CCFMERPLTLT 
RGSSWAHCSYCHRGATGPWPLTFQVLGTRHLQRRQAQRQGGQR 
CWSGRCGTWRYRMPCW 
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Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T= Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *-Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


527 


1266 


1 


775 


KLHFAKSLNS ELS CS TREAMQDEDGYITLNI KTRKPALVS VGP 
AS S S WWRVMAL ILLIL CVGMWGLVALG I WS VMQRNYLQD ENE 
^TGTLQQLAKRFCQYWKQSELKGTFKGH^CSPCDTNWRYYG 
DSCYGFFRHNLTWEESKQYCTDMNATLLKIDNRNIVEYIKAR\ 
THLIRWVGLSRQKSNEWKWEDGSVISENMFEFLEDGKGNMNC 
AYFHNGKMHPTFCENKHYL\MCE\RKAGHDPRWTQLPLMPKRW 
TG < 


528 


1267 


1053 


,424 


NQGLRDVGLCRTC LVNKI FAS S ILGKSHHHSLVS INQGHNAPW 
KAAGS \ LPLKAAYC \ QGFS PCDCLKYG \ S WDEKDLMVPQPDTH 
KGSVLRWISKRGKPLAVEMEEGHCL\CLPLGTECLGVKP\IVH 
LFNSEMGEK\RPVAG\ARHVGSSAALLFFTPLRCLGGEKHKSG 
LRARPGIVPSLELNYDIDSFAHMFF/SVDLLLIITLLSYYIPF 
C 


529 


1268 


1435 


1560 


MWWRLAPTQAIWRAAGCCMRFSRRRSTCCCLASCIFLLYKIVR 
GDQPAAKRRQRRRRAAP S APPQAARLHP P PKLRRFDGVQDP AP 
YSWAINGKVFDVTQRPANFLRGPRGPETLSDWESQFTFKYHHV 
GKLLKEGEEPTVYSDEEEPKDES ARKND * 


530 


1269 


705 


166 


GPRMAKFLSQDQINEYKECFSLYDKQQRGKIKATDLMVAMRCL 
GAS PTPGEVQRHLQTHG IDGNGELDFS T FLT IMHMQ I KQEDPK 
KEILLAMLMVDKEKKGYVMASDLRSKLTSLGEKLTHKEV\DDL 
FRE\ADIEPNGKVKYDEFIHKI /TLLPGRDLLKEENGRAS PGP 
ENLEQLIFL 


531 


1270 


25 


1396 


ADPHTTVIRFFPAASATKRVLPPVLRVSSPRTWNPNVPESPRI 
PAPRLPKRMSGAPTAGAALMLCAATAVLLS AQGGP VQSKS PRF 
AStoEMNVLAHGLLQLGQGLREHAERTRSQLSALERRLSACGS 
ACQGTEGSTDLPLAPESRVDPEVLHSLQTQLKAQNSRIQQLFH 
KVAQQQRHLEKQHLRIQHLQSQFGLLDHKHLDHEVAKPARRKR 
LPEMAQPVDPAHNVSRLHRLPRDCQELFQVGERQSGLFEIQPQ 
GSPPFLVNCKMTSDGGWTVIQRRHDGSVDFNRPWEAYKAGFGD 
PHGEFWLGLEKVHS ITGDRNS RLAVQLRDWDGNAEIiLQFS VHL 
GGEDTAYSLQLTAPVAGQLGATTVPPSGLSVPFSTWDQDHDLR 
RDKNCAKSLSGGWWFGTCSHSNLNGQYFRSIPQQRQKLKKGIF 
WKTWRGRYYPLQATTML IQPMAAEAAS 


532 


1271 


1276 


90 


ALDFGDSCQWPRPQDTMKQLPVLEPGDKPRKATWYTLTVPGDS 
PCARVGHS CS YLPPVGNAKRGKVFIVGGANPNRS FSDVHTMDL 
GKHQ WDLDTCKGLLPR YEHAS F I P S CTPDR I WVFGGANQS GNR 
NCLQVLNPETRTWTTPEVTS PPPS PRTFHTS S AAIGNQLYVFG 
GGERGAQPVQDTKLHVPDANTLTWSQPETLGNPPSPRHGHVMV 
AAGTKLFIHGGIiAGDRFYDDLHCIDISDMKWQKIiNPTGAA\PA 
GCAS /HTPAVAMGK\HVYI \ FGGMTPAGAPGTQCTQ YHTE EQH 
WDPCLKF\DTPSYPPGTIGTHSHWSFPW\PVTCASEKEDS\N 
SLTLNHEAEKEDSADKVMSHSGDSHEESQTATLLCLVTGGMNT 
EGEIYDDCIVTWD 
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Amino acid segment containing signal peptide (A-Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *-Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 
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to first 
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acid 
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of amino 
acid 

sequence 



526 



1265 



6657 



988 



LHNLRER YFS GL I YTYSGLFCVWNPYKHLP I YSEKI VDMYKG 
KKRHEMPPHIYAIADTAYRSMLQDREDQSILCTGESGAGKTEN 
TKKVIQYLAWASSHKGKKDTSITGELEKQLLQANPILEAFGN 
AKTVKNDNSSRFGKFIRINFDVTGYIVGANIETYLLEKSRAIR 
QARDERTFHIFYYMIAGAKEKMRSDLLLEGFNNYTFLSNGFVP 
I PAAQDDEMFQETVEAMAIMGFS EEEQLS ILKWS S VLQLGNI 
VFKKERNTDQASMPDNTAAQKVCHLMGINVTDFTRS ILTPRIK 
VGRDWQKAQTKEQADFAVEALAKATYERLFRWILTRVKKALD 
KTHRQGASFLGILDIAGFEIFEVNSFEQLCINYTNEKLQQLFN 
HTMF IL \ EQE E YQREG I EWNF IDFGLDLQPC I EL I ERPNNP PG 
VIiALLDEECWFPKATDKSFVEKLCTEQGSHPKFQKPKQLKDKT 
EFS I IHYAGKVDYNAS AWLTKNMDPLNDNVTSLLNASSDKFVA 
DLWKDVDR I VGLDQMAKMTE S S LP S AS KTKKGMFRTVGQLYKE 
QLGKLMTTLRNTTPNFVRC 1 1 PNHEKRS GKLDAFLVLEQLRCN 
GVLEGIRICRQGFPNRIVFQEFRQRYEILAANAIPKGFMDGKQ 
ACILMIKALELDPNLYRIGQSKIFFRTGVLAHLEEERDLKITD 
VIMAFQAMCRGYLARKAFAKRQQQLTAMKVIQRNCAAYIKL^ 
WQWCRLFTKV* PLLQVTRQE * EMQAKEDELQKTKERQQKAENE 
LKELEQKHSQLTEEKNLLQEQLQAETELYAEAEEMRVRLAAKK 
QELEE ILHEMEARLEEEEDRGQQLQAERKKMAQQMLDLEEQLE 
EEEAARQKLQLEKVTAEAKI KKLEDE I LVMDDQNNKLS KERKL 
LEERI SDLTTNLAEEEEKAKNLTKLKNKHESMI SELEVRLKKE 
EKSRQELEKLKRKLEGDASDFHEQ I ADLQAQIAELKMQLAKKE 
EELQAALARLDDE I AQKNNALKKIRELEGHI SDLQEDLDSERA 
ARNKAEKQKRDLGEELEALKTELEDTIJDSTATQQELRAKREQE 
VTVLKR\ALNEETRSHEAQVQEMRQKHAQAVQSLTEQLEQ\*K 
RAKANLDKNKQTLEKENTD \ LAGELRVLGQ A\ KQEVEHRMKKL 
QAQVQELQSKCSDGERARAELNDKVHK\LQNEVESVTG\MIiNE 
AEGKAIKLAKDVASLSSQL\QDTQELLQEESRQKLNVST\SLR 
\ QLEEERNS LQDQLDEEMEAKQNLERH I STLNI QLSDSKKKLQ 
DFAS TVEALEEGKKRFQKE I ENLTQQ YEEKAAAYDKLEKTKNR 
LQQELDDLWDLDNQRQLVSNLEKKQRKFDQLLAEEKNISSKY 
ADERDR VEAEAREKETKAL S L \ ARALE EALE AKEE LERTNKML 
KA\EMGRPGSASKD\DVGQELSHDL\EKSK\RALGDPRLEEMK 
T\QLEELGRTELASPRRDA\KLRLEVNMQAPSRASFER\DLQA 
RTEQNE \ ES RR \HLQRQLHE YETELEDERKQRALAAAAKI KLG 
WDPVRTLDL* ADS AI KGRGGKAI KQLRKLQAQMKDFQRELEDA 
\RASRDEIF\ATA\KENEKKAKSLEA\DLMQLQE\DLAAAEEG 
RKQ\ADLE\KEELAEEL\ASSLSGRNALQDEKRRLEARIAQLE 
EELEEEQGNMEAMSDRVRKATQQAEQLSNELATERSTAQKNES 
ARQQLERQNKELRS KLHEMEGAVKS KFKS T I AALE AKI AQLEE 
QVEQEAREKQAATKS LKQKDKKLKE I LLQVEDERKMAEQ YKEQ 
AEKGNARVKQLKRQLEEAEEESQRINANRRKLQRELDEATESN 
EAMGREVNALKSKLRRGNETSFVPSRRSGGRRVIENADGSEEE 

TDTRDADFNGTKASE 
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Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F- Phenylalanine, G=GIycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 

P s= Pmlirif* O — Olutamirif* R = ArCTirnn#» Q — ^Arin#> 
* numic, v,j vjiuiuiiinic, rv — /\igiiiiiic, O — ocruic, 

T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *~Stop Codon, /-possible nucleotide deletion, 
\ -possible nucleotide insertion) 


524 


1263 


2067 


198 


DMSDTSESGAGLTRFQAEASEKDSSSMMQTLLTVTQNVEVPET 
PKASKALEVS EDVKVS KAS GVS KATEVSKTPEAREAPATQAS S 
TTQLTDTQVLAAENKS LAADTKKQNADPQ AVTMPATETKKVS H 
VADTKVNTKAQETEAAPSQAPADEPEPESAAAQSQENQDTRPK 
VKJ\KKARKVKHLDGEEDGS SDQSQASGTTGGRRVSKALMASMA 
RRASRGP IAFWARRAS RTRLACFGPGE PLLS PWRS P \ KARRQR 
GFAVRVAKFQ\SSQEPEAPPPW\DVALLQGRAN\DIiVKYLLAK 
DQTKI PIKRS \DMLKD 1 1 KE YTDVYPE 1 1 \ERAGYS LE \ KVFG 
I QLKE IDKNDHLY I LLS TLE PTD AG I LGTTKDS PKLGLLMVLL 
S I IF\MNGNRS \ SEAVIWEVLR/RSLGLRLGIHHS \ LLGDVK\ 
KL I TDEV\ VKQKYL \D YARVPHSNS P \ EYE FFWG \ LRS YYEDQ 
QR*KSFKFACK\VQK\KDPK\EWAAQSPPGKAR/ERMEAD\LK 
AAS*GSPWKPRIiRAEIKARMGIGLGSENAAGPCNWDEADIGPW 
AKARIQAGAEAKAKAQESGSASTGASTSTMNSASASASTSGGF 
SAGAS LTATLTFGLFAGLGGAGAS TS GS S GACGFS YK 


525 


1264 


1 


1397 


arppvctgstmsltwsmacvgffllqgawplmggqdkpflsa 
rpsiwprgghvalqchyrrgfnnfmlykedrshvpifhgrif 
qesfimgpvtpahagtyrcrgsrphsltgwsapsnplvimvtg 
nhrkpsllahpgpllksgetvilqcwsdimfehfflhkegisk 
dp srlvgq ihdgvs kanfs igpmmlalagtyrcygsvthtpyq 
lsapsdpldiwtgpyekpslsaqpgpkvqagesvtlscssrs 
sydmyhlsreggaherrlpavrkvnrtfqadfplgpathggty 
rcfgsfrhspyewsdpsdpllvsvtgnpssswpsptepssksg 
nlrhlhiligtsvvkipftillffllhrw'csnkkXnaavmdqe 
pagnr\vnsedsdeqdhqevsyp*lehcvftqrkitrpsqrpk 
tpptdtsmyielpnaeprskwfcprapqsglegif 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D = Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *— Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


520 


1259 


2 


2019 


K^GLIVVMAHEMIGTQIVTERGVALLESGTEKVIiLIDSRPFVE 

YNTSHILEAININCSKLMKRRLQQDKVLITC 

DCS QKWVYDQS SQDVAS LS SDCFLTVLLGKLEKS FNSVHLLA 

GGFAEFSRCFPGLCEGKSTLVPTCISQPCLPVANIGPTRILPN 

LYLGCQRDVLNKELMQQNGIGYVLNASNTCPKPDFIPESHFLR 

VPVNDS FCEKI LPWLDKS VDF I EKAKAS NGCVLVHCLAG I SRS 

ATIAiAYIMKRMDMSLDEAYRFVKEKRPTISPNFNFLGQLIiDY 

EKKIKNQTGASGPKSKLKLLHLEKPNEPVPAVSEGGQKSETPL 

SPPCADSATSEAAGQRPVHPASVPSVPSVQPSLIaEDSPLVQAL 

SGLHLS ADRLEDSNKLKRS FSLDI KSVSYSASMAAS LHGFS S S 

EDALEYYKPSTTIjDGTNKIjCQFSPVQEL/ CGADSRNQS* *GGS 

Q/PSPRSCRPPGLQTARASDCIRSEPAAVAPPRGPFYLHCIEV 

GAWRTITTPASFSAFPP\PAAPHEVCWPGP*GLA\PDILAPQT 

STPSLTSSWYFATESSHFYSASAIYGGSASYSAYSCSQLPTCG 

DQVYSVRRRQKPSDRADSRRSWHEESPFEKQFKRRSCQMEFGE 

SIMSENRSREELGKVGSQSSFSGSMEIIEVS 


521 


1260 


20 


803 


ASSSKRVSRQK^QLWKLVLLCGVLTGTSESLLDNLGNDLSW 
VDKLE P VLHEGLETVDNTLKG I LEKLKVDLGVLQKS SAWQLAK 
QKAQEAEKLLNNVISKLLPTN^ 

DGKGLNLSFPVTANVTEAGPIIDQIIN\LRASLDLLTAVTIET 
DPQTHHPVAGLGECARDPTSISLCLIaDKHSQIINKFVNSVINT 
LJCSTVSSLLQKEICPLIRIFIHSIiDVNVIQQVVDNPQHKTQLQ 

TLI 


522 


1261 


1246 


411 


CSLRRPRSAAEPDADHVPLLGLIiRLQLRAARQPGAMRPQGPAA 
S PQRLRGLLLLLLLQLPAPS S ASE IPKGKQKAQLRQREWDLY 
NGMCLQGPAGVPGRDGSPGANGI PGTPG I PGRDGFKGEKGECL 
RESFEESWTPNYKQCSWSSLNYGIDLGKIAECTFTKMRSNSAL 
RVLFSGSLRLKCRNACCQRWYFTFNGAECSGPLPIEAI IYLDQ 
GS PEMNS T INIHRTS S VEGLCEG I GAGLVDVAI WVGTCSD YPK 
GDASTGWNS VSRI 1 1 EELPK 


523 


1262 


2009 


921 


MHSAMLGTRVNLSVSDFWRVMMRVCWLVRQDSRHQRIRLPHIiE 
AW I GRGPETKI TDKKCS RQQVQLKAECNKGYVKVKQVGVNPT 
S IDS W XGKDQEVKIjQPGQ V IjnM V NcjU XtfiXvae EtacttiFJX * rvj - LJ 
ETHRKRKRSGNSDS IERDAAQEAEAGTGLEPGSNSGQCSVPLK 
KGKDAP I KKE S LGHWSQGLKI SMQDPKMQVYKDEQVWI KDKY 
PKARYHWLVLPWTSISSLKAVAR\EHLELLKHMHTVGEKVIVD 
FAGSSKLRFRLGYHAIPSMSHVHLHVI S QDFDSPCLKNKKHWN ' 
S FNTEYFLESQAVIEMVQEAGRVTVRDGMPELLKLPLRCHECQ 
QLLPS I PQLKEHLRKHWTQ 
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Amino acid segment containing signal peptide (A = Alanine, 
C ^Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H^Histidine, I=Isoieucine, 
K=Lysine, L = Leucine, M= Methionine, N-Asparagine, 

P = Pro1lTlf* O =01llfaminp» I? — Aroinino C — Carina 

T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


513 


1252 


3 


1395 

<> 


PAARPPSLVRLSPSPPKPRARARAPQSVEPAAPLVARGSSPPA 

RPAPAMVRPRRAPYRSGAGGPLGGRGRPPRPIiWRAVRSRSWP 

ASPRGPQPPR\IRARSAPPMEGARVFGALGPIGPSSPGLTLGG 

LAVSEHRLSNKLLAWSGVLEWQEKRRPYSDSTAKLKRTLPCQA 

YVNQGENLETDQWPQKLIMQLIPQQLLTTLGPLFRNSQLAQFH 

FTNRDCDS LKGLCR IMGNGFAGCMLFPHIS PCEVRVLMLL YS S 

KKKI^MGLIPYDQSGFVSAIRQVITTRKQAVGPGGVNSGPVQI 

VNl^T^WSGVMEWQEPRPEPNSRSKRWLPSHVYW 

EQWPRKLYMQLIPQQLLTTLVPLFRNSRLVQFHFTKDLETLKS 

LCR I MDNGFAGCVHF S YKASCE I RVLMLLYS S EKKI F I GL I PH 

DQGNFVNGIRRVIANQQQVLQRNLEQEQQQRGMGG 


514 


1253 


320 


964 


GRPALGREAPPQAGLSSTPPPCSETCTMGPHSILRTVHCRPTK" 
TPPEPSAEPHPLSLLTSSNTSIiAGTSLGRDLTPGGGKPPSGQT 
PRNPESPRHRLGSPRGRRWLASPTPTGSGRSGPASRGQRRLSC 
AAQDPTSEGASVGAMEAGLGPPTAAPRGWSEAAESLGGTLSW 
GAWGRP PAGPS GLAGRRS RREALRPDRKEAS VMMAAVS AI QP 


515 


1254 


704 


107 


PGVPTHGWPRSRVLTRVRGSRGSGKMAAAVVLAAGLRAARRAV 
AATGVRGGQVRGAAGVTDGNEVAKAQQATPGGAAPTI FS R I LD 
KSLPADILYEDQQCLVFRDVAPQAPVHFLVT PKKP I PRI SQAE 
EEDQQ / LTYVP PLSL * LLGHLLLVAKQTAKAEGLGDG YRLVIN 
DGKLGAQSVYHLHIHVLGGRQLQWPPG 


516 


1255 


2299 


924 


VPNYLPSVSSAIGGEVPQRYVWRFCIGLHSAPRFLVAFAYWNH 
YLSCTSPCSCYRPLCRLNFGLNVVENIiALLVLTYVSSSEDF/T 
WVPG*GRSGEVFPEGTGLPLPHSDLPTSWCGHSLQCGSQSSFP 
P AIHENAF I VF IAS S LGHMLLTC ILWRLTKKHTVS QE \ DGLS L 
AGAPRQPRRKS RTS VLRIRVMVRWELS S NGNPGRGVLGLGLGL 
GNKLR WGQNLGL * HCVWVVWETGE * KRWRLQMG IE* GVAS RR 
Q*VRNSVRGIiVCHNSSAPP^m1GFFSPTVFGGGVGG*IJHVTFI 
LHPPEVEAAGIPLLLGPSLPQRQGREHIWILAAPACAPFHDR 
* WEPRE IRPS P * ELGLRGEPTLS YP AS CRVIRQP I P * DRKSYS 
WKQRLFIINFISFFSALAVYFRHNMYCEAGVYTIFAILEYTVV 
LTNMAFHMTAWWDFGNKELLITSQPEEKRF 


517 


1256 


3 


254 


IDLLEIRNGPRSHESFQEMDLNDDWKLSKDEVKAYLKKEFEKH 
GAWNE S HHDALVED I FDKEDEDKDGF I S AREFTYKHDEL 


518 


1257 


2 


611 


PRWGRVGKEGAAAKPRSLLRRFQLLSWSVCGGNKDPWVQELM 
SCLDLKECGHAYSGIVAHQKHLLPTSPPISQASEGASSDIHTP 
AQMLLSTLQSTQRPTLPVGSLS SDKELTRPNETTIHTAGHS LA 
AGPE1AGENQKQPEKNAGPTARTSATVPVLCLLAI I FILTAALS 
YVLCKRRRGQS PQS S PDLPVHYI PVAPDSNT 


519 


1258 


1002 


418 


LI ISNFLKAKQKPGSTPNLQQKKSQARLAPDIVSASQYRKFDE 
FQTG I LI YELLHQPNPFEVRAQLRERDYRQEDLPPLPALS LYS 
PGLQQLAHLLLEAD P I KR I R IGEAKRVLQCLL WG PRRELVQQ P 
GTSEEALCGTLHNWIDMKRALMMMKFAEKAVDRRRGVELEDW^ 
CCQYLASAEPGALLQSLKLLQLL 
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Amino acid segment containing signal peptide (A = Alanine, 
C Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L== Leucine, M=Methionine, N=Asparagine, 
P=Proiine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion) 


507 


1246 


520 


2 


LPFREWLMIVVSLSAAAVAAAFMAKCRMVLSSRYFCSHFVMSA 
SRARIRSSFSRTSSRRAGALYSGMIAGWPFPCFCWVLSASSSL 
SSQVRSLRSICSRFSHADCSWVRACCSFSTFSTYACFSRNSSS 
S LMTLAWALLKAWSRI SMCLRWS S LAVRTAANS ISNFSFS FKN 


508 


1247 


1 


1083 

> 


MQAVRATASQSLSCARAPREPTQHALRAHWFPPAAAVQPSPHS 
GVAAAAGTWS S AFRGEHPL VS SGLLLGVREQS FRLLRS KAGTH 
NrnjEHTSHCPHHDDDTA^TPLPRPRPLLAVERTGQRPLWAPS 
LELPKPDMQPLPAGAFLEEVAEGTPAQTESEPKVLDPEEDLLC 
IAKTFSYLRESGWYWGSITASEARQHLQKMPEGTFLVRDSTHP 
SYLFTLSVKTTRGPTNVRIEYADSSFRLDSNCLSRPRILAFPD 
WS LVQHYVAS CTADTRS D S PD PAPTP ALPMPKED APS D PALP 
AP P P ATAVHLKLVQP FVRR S S ARS LQHLCRLVINRLVADVDCL 
PLPRRMADYLRQYPFQL 


509 


1248 


2 


841 


FVD I FQRWKE CRGKS PAQAELS YLNKAKWLEMYGVDMHVVRGR 
DGCEYSLGLTPTGILIFEGANKIGLFFWPKITKMDFKKSKLTL 
VVVEDDDQGREQEHTFVFRLDSARTCKHLWKCAVEHHAFFRLR 
TPGNS KSNRSDFIRLGSRFRFSGRTE YQATHGSRLRRTS TFER 
KPSKRYPSRRHSTFKASNPVIAAQLCSKTNPEVHNYQPQYHPN 
IHPSQPRWHPHSPNVRPSFQDDRSHWKASASGDDSHFDYVHDQ 
NQKNLGGMQ SMMYRDKLMTAL 


510 


1249 


2 


763 


GGIRL I QKL.TWR S RQQDRE NCAMKGKHKDE CHNFI KVFVPRND 
EMVFVCGTNAFNPMCRYYRVSIFYVICFF*STFLPSLICC*S* 
NLSAFQ*FVLSLVQ*KNKDRILQMEF*YK*NSIAFKRAR*IDM 
TLAIYFSFV\LSTL*YDGEEISGLARCPFDARQTNGALFADGK 
LYSATVADFLASDAVIYRSMGDGSALRTIKYDSKWIKE/PHFL 
YA I K / Y/ GNYVYFS FRE I VAT * * LG / KAVDS / RVARYEKQLVG 
PTV 


511 


1250 


1555 


629 


ARAIiARERESESARADDVTLGVSAILAVDRGGNLGSA\DGWAY 
IDVEVRRPWAFVGPGCSRSSGNGSTAYGLVGSPRWLSPFHTGG 
AVSLPRRPRGPGPVLGVARPCLRCVLRPE\HYEPGSHYSGFAG 
RDAS RAFVTGDC S E AGLVDD VSDLS AAEMLTLHNWLS FYEKNY 
VCVGRVTGRFYGEDGLPTPALTQVEAAI TRGLEANKLQLQEKQ 
TFPPCNAEWSSARGSRLWCSQKSGGVSRDWIGVPRKLYKPGAK 
EPRCVCVRTTGP PSGQMPDNP PHRNRGDLDHPNLAEYTGC P PL 
AITCSFPL 


512 


1251 


1100 


798 


" YFIICRDGVLLFCPGWSQTPGAQAILLHWATQNAGMTDMSHSA 
QPIYLFIYLIRTRSHYVAQAGQLLDSNDSPNVASQNVGITGMS 

HHAWLKI VLYFC 1 1 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E = Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L^Leucine, M=Methionine, N=Asparagine, 
P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


501 


1240 


2 


1277 


FVWDEVAQRS GCEERWLVTDRKVYNI SEFTRRHPGGS RVI SHY 
AGQDATDPFVAFHINKGLVKKYMNSLLIGELSPEQPSFEPTKN 
KELTDE FRELRATVERMGLMKAKHYFFLL YLLH I LLLDG AAWL 
TLWVFGTS FLPFLLCAVLLS AVQAQAGWLQHDFGHLS VFSTS K 
WNHLLHHFVIGHLKGAPASWWNHMHFQHHAKPNCFRKDPDINM 
HPFFFALGKILSVELGKQKKKYMPYNHQHKYFFLIGPPALLPL 
YFQWYIFYFVIQRKKWVDLAWMITFYVRFFLTYVPLLGLKAFL 
GLFFIVRFLESNWFVWVTQMNHIPMHIDHDRNMDWVSTQLQAT 
CNVHKS AFNDWFS GHLNFQ I EHHLFPTMPRHNYHKVAPLVQ S L 
CAKHGIEYQSKPLLSAFADI IHSLKESGQLWLDAYLHQ 


502 


1241 


999 


540 


QCGGIPYNTTQFLMNDRDPEEPNLDVPHGISHPGSSGESEAGD 
SDGRGRAHGEFQRKDFSETYERFHTESLQGRSKQELVRDYLEL 
EKRLSQAEEETRRLQQLQACTGQQSCRQVEELAAEVQRLRTEN 
QRLRQENQMWNREGCRCDEEPGT 


503 


1242 


1448 


875 


S PERS S LS VGREKAMEVPP PAPRS FLCRALCLFPRVFAAEAVT 
ADS EVIiEERQKRLP YVPE P YYPESGWDRLRELFGKD \ VTGS LF 
RINVGLRGLVAGGIIGALLGTPVGGLL^ 
KDRKALHELKIiEEWKGRLQVTEHLPEKIESSLQEDEPENDAKK 
IEALLNLPRNPSVIDKQDKD 


504 


1243 


149 


1293 


RSIiGLAVTEMVPWVRTMGQKLKQRLRLDVGREI CRQYPLFCFL 

LLCLSAASLLLNRYIHILMIFWSFVAGVVTFYCSLGPDSLLPN 

IFFTIKYKPKQLGLQELFPQGHSCAVCGKVKCKRHRPSLIiLEN 

YQPWLDLKISSKVDASLSEVLELVLENFV^ 

DET^ITI^FFASVLIRRIHKWIPSIITKKLLKAAMKHIEVIV 

KARQKVKNTEFLQQAALEEYGPELHVALRSRRDELHYLRKLTE 

LLFPYILPPKATDCRSLTLLIREILSGSVFLPSLDFLADPDTV 

NHLLIIFIDDSPPEKATEPASPLVPFLQKFAEPRNKKPSVLKL 

ELKQIREQQDIiLFRFMNFLKQEGAVHVLHVLFDCGGI 


505 


1244 


2 


1116 


QSLAEVLQQLGASSELQAVLSYIFPTYGVTPmSAFSMHALLV 
NHYMKGGFYPRGVTSE I AFHTI PVI QRAGG&VLTKATVQS VLL 
DSAGKACGVSVKKGHELWI YCP I WSNAGLFNTYEHLLPGNA 
RCLPGVKQQLGTVRPGLGMTSVFICLRGTKEDIJHLPSTNYYVY 
YDTDMDQAMERYVSMPREEAAEHIPLLFFAFPSAKDPTWEDRF 
PGRS TMIML I PTAYEWFEEWQAELKGK\ RGSDYETFKNS FVEA 
SMSVVLKLFPQLEGKVESVTAGSPLTNQFYL\AAPRGACYGAD 
HDLGRIiHPCVMASLRAQS P I PNLYLTGQD I FTCGLVGALQGAL 
LCSSTILKROTiYSDLKNLDSRIRAQKKKN 


506 


1245 


1759 


873 


RPQETRVLQVSCGRAHSLVLTDREGVFSMGNNSYGQCGRKVVE 
NE I YSE SHRVHRMQDFDGQWQVACGQDHS LFLTDKGEVYS CG 
WGADGQTGLGHYNITS S PTKLGGDLAGVNVIQVATYGDCCLAV 
SADGGLFGWGNSEYLQLASVTDSTQVNVPRCLHFSGVGKVRQA 
ACGGTGCAVLNGEGHVFVWGYG I LGKGPNLVES AVPEMI PPTL 
FGLTEFNPEIQVSRIRCGLSHFAALTNKGELFVWGKNIRGCLG 
IGRLEDQYFP WRVTMPGEPVDVACGVDHMVTLAKS F I 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S = Serine, 
T=Threonine, V=Valine, W== Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


496 


1235 


4235 


940 

-> 


ARGRRSRPVWAASWGGRGRPAARRRPRGLAATMGFELDRFDGD 
VDPDLKCALCHKVliEDPLTTPCGHVFCAGCyLPWVVQEGSCPA 
RCRGRLS AKELNHVXiPLKRL I LKLD I KCAYATRGCGRVVKLQQ 
LPEHLERCDFAPARCRHAGCGQVIjLRRDVEAHMRDACDARPVG 
RCQEGCGLPLTHGEQRAGGHCCARALRAHNGALQARLGALHKA 
LK^CEALRAGKREKSLVAQIiAAAQLELQMTALRYQKKFTEYSAR 
LDSLSRCVAAPPGGKGEETKSLTLVLHRDSGSIiGFNIIGGRPS 
VDNHDGSSSEGIFVSKIVDSGPAAKEGGLQIHDRIIEVNGRDL 
S RATHDQAVEAFKTAKEP I WQVLRRTPRTKMFTP PS E S QLVD 
TGTQTDITFEHIMALTKMSSPSPPVLDPYLLPEEHPSAHEYYD 
PNDYIGDIHQEI^REEIJELEEVDLYRMNSQDKLGLTVCYRTDD 
EDDIGIYISEIDPNSIAAKDGRIREGDRIIQINGIEVQNREEA 
VALLTSEENKNFSLLIARAELQLDEGW^DDRNDFLDDLHMDM 
LEEQHHQAMQFTASVLQQKKHDEDGGtTDTATILSNQHEKDSG 
VGRTDESTRNDES SEQENNGDDATAS SNPLAGQRKLTCS QDTL 
GSGDLPFSNKS FIS PECTGAAYLG IPVDECERFRELLELKCQV 
KSATPYGLYYPSGPLDAGKSDPESVDKELELLNEELRSIELEC 
LS IVRAHKMQQIiKEQYRES WMLHNSGFRNYNTS IDVRRHELSD 
ITELPEKSDKDS S S AYNTGES CRSTPLTLE I S PDNSLRRAAEG 
ISCPSSEGAVGTTEAYGPASKNLLS ITEDPEVGTPTYS PSLKE 
LDPNQPLESKERRASDGSRSPTPSQKLGSAYLPSYHHSPYKHA 
HIPAHAQHYQSYMQLIQQKSAVEYAQSQMSLVSMCKDLSSPTP 
SEPRMEWKVKIRSIX3TRYITKHPVRDRLLRERALKIREERSGM 
TTDDDAVS EMKMGRYWS KEERKQHLVKAKEQRRRREFMMQS RL 
DCLKEQQAADDRKEMNILELSHKKMMKKRNKKIFDNWMTIQEL 
LTHGTKSPDGTRVYNSFLSVTTV 


497 


1236 


2 


157 


FFFLVEMGFCHVGQGGLTL I GS SNLPAS AS KS AG I TGVS HCAR 
PDFKSCVE 


498 


1237 


1 


211 


LAGRKVLLFVS GYWGWG P I TWLLMS EVLPLRARGVASGLC VL 
ASWLTAFVLTKSFLPGGVSVQPQAPGP 


499 


1238 


2 


345 


FWAPGPPGVGAAVGDASTRSLRESCPSPSPGRLRRTTAPWSSQ 
aTjaaADapcieqr^rjpnaTveeppnT.PWP PWKILRRTPLSGDVEL 
SQVHPDQRILRRFILSRTCGNTIPGMAE 


500 


1239 


1 


523 


MRRFLSKVYSFPMRKIiILFLVFPVVRQTPTQHFKNQFPALHWE 
HELGLAFTKNRMNYTNKFLLIPESGDYFIYSQVTFRGMTSECS 
EIRQAGRPNKPDS I TWI TKVTOS YPEPTQLLMGTKS VCEVGS 
NWFQP I YLGAMFSLQEGDKLMVNVSD I SLVDYTKEDKTFFGAF 
LL 
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of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A— Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P= Proline, Q=Glutaniine, R=Arginine, S= Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


491 


1230 


2480 


385 

> 


HLLIAQELADRVGEGRACWSLGNAYVSMGRPAQALTFAKKHLQ 
I SQE IGDRHGELTARMNVAQLQLVLGRLTS PAASEKPDLAGYE 
AQGARPKRTQRLSAETWDLLRLPLEREQNGDSHHSGDWRGPSR 
DSLPLPVRSRKYQEGPDAERRPREGSHSPLDSADVRVHVPRTS 
I PRAPS SDEECFFDLLTKFQSSRMDDQRCPLDDGQAGAAEATA 
APTLEDRIAQPSMTASPQTEEFFDLIASSQSRRLDDQRASVGS 
LPGLR I THSNAGHLRGHGE PQE PGDD FFNML I KYQ S SR IDDQR 
CPPPDVLPRGPTMPDEDFFSLIQRVQAKRMDEQRVDLAGGPGA 
GGRRPARAPAAVPAWCELRPCAHRQAHPAPTPGRRSHSHSHVL 
PRPLPRTGTGHAAPRPPRPRATGSGQAARGGRACFHPGLAPMA 
LSFLPSAPAAGRTGPSACRPRPGAVRLPHPLPQALPVLPCPAK 
CETLLSPSPSPKVSLSRLLGPPRTGPCSVPPELVLGWPCDRHA 
PPLQLRPGAGLPPSLSPHSPARGQQPQKAPQTTHGRPGCSGSP 
EVP PAES QG PAG AS TGAGP I S KAEGMAGHELRHSKTPS QEKGQ 
GLVLGMLTGS KS S AQSGWEVAPGS VTLTQVGGWS VEAGEAS LS 
STLQTPHMRTPLLPPAGGDDITALSMGRGIiTGHQVRDPRTGRT 
CWSLRWAPGA . 


492 


1231 


3 


398 


NSAADLAI FALWGLKP WYLLAS S FLGLGLHP I S GHFVAEHYM 
FLKGHETYS YYGPLNWITFNVGYHVKffHDFPS IPGYNLPLVRK 
I APE YYDHLPQHHS WVKVLWDFVFEDS LGP YAR VKRVYRLAKD 
GL 


493 


1232 


1 


214 


QESGFSCKGPGQNVAVTRAHPDSQGRRRRPERGARGGQVFYNS 
EYGELSEPSEEDHCSPSARVTFFTDNSY 


494 


1233 


3 


443 


VIVHARPIRTRASKYYIPEAVYGLPAYPAYAGGGGFVLSGATL 
HRLAGACAQVELFP IDDVFLGMCLQRLRLTPEPHPAFRTFGIP 
QPSAAPHLSTFDPCFYRELVVVHGLSAADIWLMWRLLHGPHGP 
ACAHPQPVAAGPFQWDS 


495 


1234 


1 


897 


MASAACSMDP IDS FELIJDLLFDRQDGILRHVELGEGWGHVKDQ 
VLPNPDSDDFLSSILGSGDSLPSSPLWSPEGSDSGISEDLPSD 
PQDTPPRSGPATS PAGCHPAQP GKGPCLS YHPGNS CSTTTPGP 
VIQQQHHLGAS YLLRPGAGHCQELVLTEDEKKLLAKEG ITLPT 
QLPLTKYEERVLKKIRRKIRNKQSAQESRKKKKEYIDGLETRS 
CCCPLPS S S S PPS ALIiAPTKPRALGTLRIiYECS PELCTTMLPP 
AWLLMLCQAPRPQDPDPRLTQPEKSLQEAPGQTGASRTPRT 
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Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
p= proline, Q=GIutamine, R=Arginine, S= Serine, 
T=Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


486 


1225 


2469 


1660 


LGLFCILPIDTLCAVLERDTLSIRESRLFGAWRWAEAECQRQ 
QLPVTFGNKQKVLGKALSLIRFPLMTIEEFAAGPAQSGILSDR 
EVVNLFLHFTVNPKPRVEYIDRPRCCLRGKECCINRFQQVESR 
WGYSGTSDR IRFTVNRRI S IVGFGLYGS IHGPTDYQVNIQI IE 
YEKKQTLGQNDTGFS CDGTANTFRVMFKE P IE I LPNVCYTACA 
TLKGPDSHYGTKGLKKVVHETPAASKTVFFFFSSPGNNNGTSI 
EDGQlPEIIFYT 


487 


1226 


1193 


372 


S VWWNS EVKDWMQKKRRGLRNS RATAGD I AHYYRD YWKKGLG 
HNFVS GAWTAVEWGTPDPS S CGAQDS S P LFQVSG FLTRNQAQ 
QPFSLWARbT^LATGTFDSPARLGIPGEALPFIHHELSALEAA 
TRVGAVTPASDPVLI IGAGLSAADAVLYARHYNI PVIHAFRRA 
VDDPGLVFNQIiPKMLYPEYHKVHQMMREQS ILS PS PYEGYRSL 
PRHQLLCFKED CQAVFQDLEGVEKVTGVS LVLVL I GSHPDLS F 
LPGAG\LTLQWILTSR 


488 


1227 


756 


1016 


KLRP F I FSNQSLWLHS YEGAELEKTF I KGS WATFWVKVAS CWA 
CVLLYLGLLLAPLCWPPTQKPQPLILRRRRHRI ISPDNKYPPV 


489 


1228 


1 


747 


QLIHLSHGYQ IHWTDYYNVGTGRPE FGTRAAHKSIiAGAELKTL 

KDFVTVLAKLFPGRPPVKKLLEMLQEWIiASLPIJ^ 

LVNNKMRI S GI FLTNHIKWVGCQGSRS ELRGYPCSLWKLFHTL 

TVEASTHPDALVGTGFEDDPQAVLQTMRRYVHTFFGCKECGEH 

FEEMAKESMDSVKTPDQAILWLWKKHNMVNGRLAGEKPIiGMGG 

SARAEGGPGPGTARTARLPWGIiSLSFAASCHPLC 


490 


1229 


4797 


2398 


HGGATFINAFVTTPMCCPSRSSMLTGKYVHNHNVYTNNENCSS 
PSWQAMHEPRTFAVYLNNTGYRTAFFGKYLNEYNGSYIPPGWR 
E WLGL IKNS RFYNYTVCRNG I KEKHG FDYAKDYFTDLI TNE S I 
NYFKMSKRMYPHRPVMMVISHAEPHGPEDSAPQFSKLYPNASQ 
HITPSYNYAPNMDKHWIMQYTGPMLPIHMEFTNILQRKRLQTL 
MSVDDS VERLYNMLVETGELENTYI IYTADHGYHIGQFGLVKG 
KSMPYDFDIRVPFFIRGPSVEPGSIVPQIVLKIDLAPTILDIA 
GLDTPPDVDGKSVLKLLDPEKPGNRFRTNKKAKIWRDTFLVER 
GKFLRKKEESSKNIQQSNHLPKYERVKELCQQARYQTACEQPG 
QKWQCIEDTSGKLRIHKCKGPSDLLTVRQSTRNLYARGFHDKD 
KECSCRESGYRASRSQRKSQRQFLRNQGTPKYKPRFVHTRQTR 
SLSVEFEGEIYDINIiEEEEELQVLQPRNIAKRHDEGHKGPRDL 
QASS GGNRGRMLADS SNAVGPPTTVRVTHKCFI LPNDS IHCER 
ELYQSARAWKDHKAYIDEEIEALQDKIKNLREVRGHLKRRKPE 
ECSCSKQSYYNKEKGVKKQEKLKSHLHPFKEAAQEVDSKLQLF 
KENNRRRKKERKEKRRQR^GEECSLPGLTCFTHDNNHWQTAPF 
WNLGS FCACTS SNNNTYWCLRTVNETHNFLFCEFATGFLEYFD 
MNTD P YQLTNTVHTVERG I LNQLHVQLMELRS CQGYKQCNPRP 
KNLDVGNKDGGSYDLHRGQLWDGWEG 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P= Proline. Q=Glutamine. R=Areinine S = Serine 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\= possible nucleotide insertion) 


481 


1220 


1 


727 


NREGARKIQNKWLRPSPRSHRTPESVSPERYSYGTSSSSKRTE 
GSCRRRRQSSSSANSQQGQWETGSPPTKRQRRSRGRPSGGAKR 
RRRGAPAAPQQQS E PARP S S EGKVTCDI RLRVRAEYC EHGPAL 
EQGVASRRPQALARQLDVFGQATAVLRSRDLGSWCDIKFSEL 
SYLDAFWGDYLSGALLQALRGVFLTEALREAVGREAVRLLVSV 
DEADYEAGRRRLLLMEEEGGRRPTEAS 


482 


1221 


1 


1321 


APNTAELRICRVNKNCGSVRGGDEIFLLCDKVQKDDIEVRFVL" 

NDWEAKGI FSQADVHRQVAI VFKTPP YCKAITEPVTVKMQLRR 

PSDQEVSESMDFRYLPDEKDTYGNKAKKQKTTLLFQKLCQDHV 

ETG.FRHVDQDGLELLTSGDPPTLiASQSAGITVNFPERPRPGLL 

GSIGEGRYFKKEPNLFSHDAWREMPTGVSSQAESYYPSFGPI 

S SGLSHHASMAPLPS S S WS S VAHPTPRSGNTNPLSS FSTRTLP 

SNSQGIPPFIiRIPVGNDIJSrASNACIYl^ADDIVGMEASSMPSA 

DLYG I SDPNMLSNCS VNMMTTS SDSMGETDNPRLLSMNLENPS 

CNSVLDPRDLRQLHQMSS S SMS AGANSNTTVFVSQSDAFEGSD 

FSCADNSMINESGPSNSTNPNSHGFVQDSQYSGIGSMQNEQLS 

DSFPYEFFQV 


483 


1222 


1 


1311 


RRLSLLDLQLGPLGRDPPQECSTFSPTDSGEEPGQLSPGVQFQ 

RRQNQRRFSMEDVSKRLSLPMDIRLPQEFLQKLQMESPDLPKP 

LSRMSRRASLSD I GFGKLETYVKLDKLGEGTYATVFKGRS KLT 

ENLVALKEIRIiEHEEGAPCTAIREVSLLKNLKHANIVTLHDLI 

HTDRSLTLVFEYLDSDLKQYLDHCGNIiMSMHNVKI FMFQLLRG 

LAYCTHRKIIiHRDLKPQNLLINERGELKIiADFGLAR^ 

TYSNEWTLWYRP PDVLLGS TE YS TP I DMWGVGC IHYEMATGR 

PLFPGSTVKEELHKINRLLGTPTEETWPGVTAFSEFRTYSFPC 

YLPQPLINHAPRLDTDGIHLLSSLLLYESKSRMSAEAALSHSY 

FRS LGERVHQLEDTAS I FSLKE IQLQKDPGYRGLAFQQPGRGK 

NRRQSIF 


484 


1223 


807 


356 


CTPHGSSSSWKIPLWPRHMSPLHSCLPVGTSTSSGPLAVPRDC 
FHLCCLWGQIiLLI S CPLACGQGCRVAGGQQHVPGQALGTLS PL 
VSLLTWAGPSLDWPHPGSLVTPRCPILPAVPVLVKGLGGWPPT 
RPSRAAPVSGPWDQLPYFPGL 


485 


1224 


1199 


370 


LISPVWGNIQRSRSVPLFPSGLVL.GGIWARGPLI1ALLASFNII 
SVLNAECYLKQILHPTSHFTVSETPPLSGNDTDSLSCDSGSSA 
TSTPCVSRLVTGHHLWASKNGRHVLGLIEDYEALLKQISQGQR 
LTj^MDIQTQEAPSSTSQELGTKGPHPAPLSKFVSSVSTAKLT 
LEEAYRRLKLLWRVS LPEDGQC PLHCEQ I GEMKAEVTKLHKKL 
FEQEKKLQNTMKLLQLSKRQEKVI FDQLWTHK I LRKARGNLE 
LRPGGAHPGTCSPSRPGS 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspanic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I = Isoleucine, 
K-Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\ -possible nucleotide insertion) 


477 


1216 


3652 


1207 


MAGGHCGS FPAAAAGSGE I VQLNVGGTRFS TSRQTLMWI PDS F 
FS S LLSGRI S TLRDETG AI F I DRDP AAF AP I LNFLRTKELDLR 
GVS INVLRHEAEFYG ITPLVRRLLLCEELERS 3 CGS VLFHGYL 
PPPGIPSRKINNTVRSADSRNGLNSTEGEARGNGTQPVLSGTG 
EETVRLGFPVDPRKVLIVAGHHNWIVAAYAHFAVWYRIKESSG 
WQQ VFTS PYIiD WT I ERVALNAKVVGGPHGDKDKMVAVAS ESS I 
ILWS VQDGGSGS E I GVFS LGVPVDALFF IGNQLVATSHTGKVG 
VWNAVTQHWQVQDWP I TS YDTAGS FLLLGCNNGS I YYIDMQK 
FPLRf^NDLLVTELYHDPSNDAITALSVYLTPKTSVSGNWIE 
I AYGTS SGAVRVI VQHPETVG SGPQLFQTFTVHRS P VTKIMLS 
EKHLVSVCADNNHVRTWTVTRFRGMISTQPGSTPLASFKILSL 
EETESHGSYSSGNDIGPFGERDDQQVFIQKVVPITNKLFVRIjS 
STGKR I CE I QAVDCTT I S S FTGRECEGS S RMGSRPRRYLFTGH 
TNGS IQMWDLTTAMDMVNKS EDKDVGG PTEEELLKLLDQCDLS 
TSRCATPNI S PATS WQHSHLRESNS S LQLQHHDTTHEAATYG 
SMRP YRES PLIiARARRTES FHSYRDFQTINLNRNVERAVPENG 
NLGPIQAEVKGATGECNISERKSPGVEIKSLRELDSGLEVHKI 
AEGFSESKKRSSEDENENKIEFRKKGGFEGGGFLGRKKVPYIiA 
S S PSTSDGGTDS PGTAS P S PTKTTPS PRHKKSDS S GQEYS L 


478 


1217 


1 


1379 


RRPTRPILTDELFKRTIQLPHLKTLILNGNKLETLSLVSCFAN 
NTPLEHLDLSQNLLQHKNDENCSW 

RCLPKS IQILDLNNNQIQTVPKETIHLMALRELNIAFNFLTDL 
PGCSHFSRLSVLNIEMNFILSPSIiDFVQSCQEVKTLNAGRNPF 
RCTCELKNFIQIiETYSEVMNTVGWSDSYTCEYPLNLRGTRLKDV 
HLHELS CNTALL I VT I WIMLVLGIiAVAFCCLHFDLP WYLRML 
GQCTQTWHRVRKTTQEQLKRNVRFHAFI S YSEHDSLWVKNELI 
PNLEKEDGSILICLYESYFDPGKSISENIVSFIEKSYKSIFVL 
SPNFVQNEWCHYEFYFAHHNLFHENSDHIILILLEPIPFYCIP 
TRYHKLKALLEKKAYLEWPKDRRKCGLFWAOTiRAAINVN\n^ 
REMYELQTFTELNEE S RGS T I S LMRTDCL 


479 


1218 


1 


1099 


PTRPPTRPPTRPLLTPSWTSTGRMWSHLNRLLFWSIFSSVTCR 
KAVLDCEAMKTNEFPSPCLDSKTK^ 

QITYSLFRRKTHLGTQDGKGEPAIFNLS ITEAHESGPYKCKAQ 
VTSCSKYSRDFSFTIVDPVTSPVLNIMVIQTETDRHITLHCLS 
VNGSLPINYTFFENHVAISPAISKYDREPAEFNLTKKNPGEEE 
EYRCEAKNRLPNYATYSHPVTMPSTGGDSCPFCLKLLLPGLIjLi 

llwi ililafwvlpkyktrkamrnnvprdrgdtamevgiyan 
ilekqakeesvpevgsrpcvstaqdeakhsqelqyatpvfqev 
apreqeacdsyksgyvyselnf 


480 


1219 


1 


293 


FFFFEERRTGSHSVGHPRMEYSGVSMAHCSLNLLGSSNSPSSA 
SQDARTTGACQHAQLIGFFFF\VETASPQVTHAG/LKHLVSRN 
PSAVTSQSARIKT 
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Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D^Aspartic Acid, E= Glutamic Acid, 
F=PhenyiaIanine, G=GIycine, H=Histidine, I=Isoieucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
* tiuimc, vjiuidiiiiuc, iv— /\rgmme, 0=061106, 
T=Threonine, V= Valine, W ^Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, 7=possible nucleotide deletion, 
\= possible nucleotide insertion) 


475 


1214 


2 


2621 


LSLFGSRALGRSGARAMAKAKKVGARRKASGAPAGARGGPAKA 

NSNPFEVKVNRQKFQILGRKTIUIDVGIjPGVSRARALRKRTQTL 

LKEYKERDKSNVFRDKRFGE YNSNMS PEEKMMKRFALEQQRHH 

EKKSIYNLNEDEELTHYGQSLADIEKHNDIVDSDSDAEDRGTL 

SGELTAAHFGGGGGLLHKKTQQEGEEREKPKSRKELIEELIAK 

SKQEKRERQAQREDALELTEKLDQDWKEIQTLLSHKTPKSENR 

DKKEKPKPDAYDMMVRELGFEMKAQPSNRMKTEAELAKEEQEH 

LRKLEAERLRRMLGKDEDENVKKPKHMSADDLND^ 

RLLS YKDGKMNVEEDVQEEQS KEASDPESNEEEGDS SGGEDTE 

ESDSPDSHLDLESNVESEEENEKPAKEQRQTPGKGLISGKERA 

GKATRDELPYTFAAPESYEELRSLLLGRSMEEQLLWERIQKC 

NHPSLAEGNKAKLEKLFGFLLEWGDLATDDPPDIjTVIDKIiVV 

HLYHLCQMFPESASDAIKFVLRDAMHEMEEMIETKGRAALPGL 

DVLIYLKITGLLFPTSDFWHPWTPALVCLSQLLTKCPILSLQ 

DWKGLFVCCLFLEYVALSQRFIPELINFLLGILYIATPNKAS 

QGSTLVHP FRALGKNS ELL WS AREDVATWQQS SLSLRWAS RL 

RAPTSTEANHIRLS CIAVGLALLKRCVLMYGSLPS FHAIMGPL 

RALLTDHLADCSHPQELQELCQSTLTEMESQKQLCRPLTCEKS 

KPVPLKLFTPRLVKVLEFGRKQGSSKEEQERKRLIHKHKREFK 

GAVREI RKDNQFLARMQLS E IMERDAERKRKVKQLFNS LATQE 

GEWKALKRKKFKK 


476 


1215 


3 


961 


LTKQEDCCGSIGTAWGQSKCHKCPQLQYTGVQKPGPVRGEVGA 
DCPQGYKRLNSTHCQDINEO^PGVCRHGDCLNNPGSYRCVCP 
PGHSLGPSRTQC I ADKPEEKSLCFRLVS PEHQCQHPLTTRLTR 
QLCCCSVGKAWGARCQRCPTDGTAAFKEICPAGKGYHILTSHQ 
TLTIQGESDFSLFLHPDGPPKPQQLPESPSQAPPPEDTEEERG 
VTTDS PVSEERS VQQSHPTATTTPARPYPEL I S RP S PPTMRWF 
LPDLPPSRSAVEIAPTQVTETDECRLNQNICGHGECVPGPPDY 
S CHCNPGYRSHPQHRYCV 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G^Glycine, H=Histidine, I=Isoleucine, 
K- Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S = Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


473 


1212 


2 


2466 


AAAGAARRVSVRCGRSGPGPGRGAAGLSPADIALASEQGASCS 
VRAPERKLRMKLLWQAKMSSIQDWGEEVEEGAVYHVTLKRVQI 
QQAANKGARWLGVEGDQIiPPGHTVSQYETCKIRTIKAGTLEKL 
VENLLTAFGDNDFTYISIFLSTYRGFASTKEVLELLLDRYGNL 
TSPNCEEDGSQSSSESKMVIRNAIASIIiRAWLDQCAEDFREPP 
HFPCLQKLLDYLTRMMPGSDPERRAQNLLEQFQKQEVETDNGL 
PNTISFSLEEEEELEGGESAEFTCFSEDLVAEQLTYMDAQLFK 
KWPHHCLGCIWSRRDKKENKHLAPTIRATISQFNTLTKCWS 
TILGGKELKTQQRAKIIEKWINIAHECRLLKNFSSLRAIVSAIi 
QSNS I YRLKKTWAAVPRDRMLMFEELSD I FSDHNNHLTSRELL 
MKEGTSKFANLDS SVKENQKRTQRRLQLQKDMGVMQGTVP YLG 
TFLTDLTMLDTALQDYIEGGLINFEKRRREFEVIAQIKLLQSA 
CNSYCMTPDQKFIQWFQRQQLLTEEESYALSCEIEAAADASTT 
SPKPWKSMVKRLNLLFLGADMITSPTPTKEQPKSTASGSSGES 
MDSVSVSSCESNHSEAEEGYITPMDTPDEPQKKLSESSSYCSS 
IHSMDTNFLQGMS SLINPLS S PPS CNNNPKIHKRS VS VTS ITS 
TVLPPVYtJQQNEDTCI IRI S VEDNNGNMYKS IMLTSQDKTPAV 
IQRAMIoKHNIiDSDPAEEYEIjVQVISEDKELVIPDSANVFYAMN 
SQVNFDFILRKKNSMEEQVKLRSRTSLTLPRTAKRGCWSNRHS 
KITI. 


474 


1213 


1 


867 


AREKMDS C I EAFGTTKQKRAIi^TRWvINRVGNES LNRAVAKAAE 
TI IDTKGVTALVSDAIHNDLQDDSLYLPPCYDDAAKPEDVYKF 
EDLLSPAEYEALQSPSEAFRNVTSEEILKMIEENSHCTFVIEA 
LKSLPSDVESRDRQARCIWFLDTLIKFRAHRWKRKSALGPGV 
PHIINTKLLKHFTCLTYNNGRLRNLISDSMKAKITAYVIILAL 
HIHDFQIDLTVLQRDLKLSEKRMMEIAKAMRLKISKRRVSVAA 
GSEEDHKLGTLSLPLPPAQTSDRLAKRRKIT 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D = Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K-Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\ —possible nucleotide insertion) 


471 


1210 


3 


952 


YS AVE FAERGS GGS SGDE LREDDE P VKKRGRKGRGRG P P S S S D 

SEPEAELEREAKKSAKKPQSSSTEPARKPGQKEKRVRPEEKQQ 

AKPVKVERTRKRSEGFSMDRKVEKKKEPSVEEKLQKLHSEI 

ALKVDSPDVKRCLNALEELGTLQVTSQILQKNTDVVATLKKIR 

RYKANKDVMEKAAEVYTRLKS RVLGPKI E AVQKVNKAGMEKEK 

AEEKIAGEELAGEEAPQEKAEDKPSTDLSAPVNGEATSQKGES 

AEDKEHEEGRDSEEGPRCGSSEDLHDSVREGPDLDRPGSDRQE 

RERARGDSEALDEES 


472 


1211 


5204 


2901 


IiAELS S LS VLRLS HNS I S H I AEGAFKGLRS LRVLDLDHNE I S G 
TIEDTSGAFSGLDSLSKLTLFGNKIKSVAKRAFSGLEGLEHLN 
LGGNAIRS VQFDAFVKMKNLKELHI S SDS FLCDCQLKWLPPWL 
IGRMLQAFVTATCAHPES LKGQS I FS VPPES FVCDDFLKPQ 1 1 
TQPETTMAMVGKD IRFTCS AAS SSBS PMTFAWKKDNEVLTNAD 
MENFVHVHAQDGEVMEYTTII^RQVTFGHEGRYQCVITNHFG 
STYSHKARLTVNVLPS FTKTPHDITIRTTTMARLECAATGHPN 
PQIAWQKDGGTDFPAARERRMHVMPDDDVFFITDVKIDDAGVY 
S CTAQNS AGS I SANATLTVLETPS LWPLEDRWS VGETVALQ 
CKATGNPPPRITWFKGDRPLS LTERHHLTPDNQLLWQNWAE 
DAGRYTCEMSNTLGTERAHSQLSVLPAAGCRKDGTTVGIFTIA 
WSSIVLTSLVWCIIYQTRKKSEEYSVTNTDETVVPPDVPSY 
LS S QGTLSDRQETWRTEGGPQANGH I E SNGVC PRDAS HFPEP 
DTHSVAOTQPKLCAGSAYHKKPWKAMEKAEGTPGPHKMEHGGR 
WCSDCNTEVDCYSRGQAFHPQPVSRDSAQPSAPNGPEPGGSD 
QEHSPHHQCSRTAAGSCPECQGSLYPSNHDRMLTAVKKKPMAS 
LDGKGDSSWTLARLYHPDSTELQPASSLTSGSPERAEAQYLLV 
SNGHLPKACDAS PESTPLTGQLPGKQRVPLLLAPKS 
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Amino acid segment containing signal peptide (A = Alanine , 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=GIycine, H=Histidine, I=Isoleucine t 
K=Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S = Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X = Unknown, *= Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


464 


1203 


2018 


491 

> 


DDVPPPAPDLYDVPPGLRRPGPGTLYDVPRERVLPPEVADGGV 
VDSGVYAVPPPAEREAPAEGKRLSASSTGSTRSSQSASSLEVA 
GPGREPLELEVAVEALARLQQGVSATVAHIjIiDIiAGSAGATGSW 
RS PSEPQEPLVQDLQAAVAAVQSAVHELLE FARS AVGNAAHTS 
DRALHAKLSRQLQKMEDVHQTLVAHGQALDAGRGGSGATLEDL 
DRLVACSRAVPEDAKQIASFLHGNASLLFRRTKATAPGPEGGG 
TLHPNPTDKTS S IQSRPLPS P PKFTSQDS PDGQYENS EGGWME 
DYD YVHLQGKEEFEKTQKELLEKGS I TRQGKSQLELQQLKQFE 
RLEQK^SRPIDHDLANWTPAQPLAPGRTGGLGPSDRQLLLFYL 
EQCEANLTTLTNAVDAFFTAVATNQPPKIFVAHSKFVILSAHK 
LVF I GDTLS RQ AKAADVRS QVTHY SNLLCDLLRG I VATTKAAA 
LQYPSPSAAQDMVERVKELGHSTQQFRRVLGQLAAA 


465 


1204 


299 


189 


EMEEPQKSYVNTMDLERDEPLKSTGPQISVSEFSCHCCYDILV 
NPTTLNCGHS FCRHCLALWWAS SKKTECPECREKWEGFPKVS I 
LLRDAJEKLFPDAIRLRFEDI QQNNDI VQSLAAFQKYGNDQI P 
IiAPNTGRANQQMGGGFFS GVLTALTGVAVVLLVYHWS S RE S EH 
DLLVHKAVAKWTAEEWLWLEQLGPWASLYRERFLSERVNGRL 
LLTLTEEEFSKTPYTIENSSHRRAILMELERVKALGVKPPQNL 
WEYKAVNPGRSLFLLYAIiKSSPRLSLLYLYLFDYTDTFLPFIH 
TICPLQEDS SGED IVTKLLDLKEPTWKQWREFLVKYS FLP YQL 
IAEFAWDWLEVHYWTSRFLIINAMLLSVLELFSFWRIWSRSEL 
K*VGFRFIiRLGVAALGSVEVAGLRGVVKGERPIjLYGHGAGARF 
PHSVLLLPVAKPLPLPLLPRGLC 


466 


1205 


2 


242 


EKARMIYEDYISILSPKEVSIJDSRVREVINRNLLDPNPHMYE 
AQLQIYTLMHRDSFPRFLNSQIYKSFVESTAGSSSES 


467 


1206 


2 


619 


LYYSQDEESKIMISDFGLSKMEGKGDVMSTACGTPGYVAPEVL 
AQKPYSKAVDCWSIGVIAYILLCGYPPFYDENDSKLFEQILKA 
EYEFDS PYWDD I SDS AKDFIRNLMEKDPNKRYTCEQAARHPW I 
AGDTALNKNIHESVSAQIRKNFAKSK^QAFNATAVVRHMRKL 
HLGSSLDSSNASVSSSLSLASQKDCASGTFHAL 


468 


1207 


1 


352 


RTRGGAVS FED F I KGLS ILLRGTVQEKLNWAFNLYDINKDGYI 
TKEEMLD IMKAI YDMMGKCTYPVLKEDAPRQHVETFFQKMDKN 
KDGWTIDEFIESCQKDENIMRSMQLFENVI 


469 


1208 


3 


1015 


PRSPEHHTPAWHEGRSLGPIMASMADRNMKLFSGRWPAQGEE 
TFENWLTQVNGVLPDWNMSEEEKI*KRLMKTLRGPAREV^u^VLQ 
ATNPNLS VADFLRAMKLVFGE S E S S VTAHGKFFNTLQAQGEKA 
SLYVIRLEVQLQNAIQAGI I AEKDANRTRLQQLLLGGELSRDL 
RLRLKDFLRMYANEQERLPNFLELIKMVREEEDWDDAFIKRKR 
PKRSESMVERAVSPVAFQGSPPIVIGSADCNVIEIDDTLDDSD 
EDVILVESQDPPLPSWGAPPLRDRARPQDEVLVTDSPHNSRAQ 
FPSTSGGSGYKNNGPGEMRRARKRKHTIRCSYCGEE 


470 


1209 


1543 


1351 


SVACTVPLRSMSDPDQDFDKEPDSDSTKHSTPSNSSNPSGPPS 
PNSPHRSQLPLEGLEQPACDT 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E- Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q — Glutamine. R=Areinine <? = Winp 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /-possible nucleotide deletion, 
\ -possible nucleotide insertion) 


455 


1194 


112 


1361 


TPFCFLCSLVFRSRVWAEPCLIDAAKEEYNGVIEEFLATGEKL 

FGPYWGRYDLLFMPPSFPFGGMENPCLTFVTPCLLAGDRSLA 

DVIIHEISHSWFGNLVTNANWGEFWLNEGFTMYAQRRISTILF 

GAAYTCLEAATGRALLRQHMDITGEENPLNKLRVKIEPGVDPD 

DTYNETPYEKGFCFVSYIiAHLVGDQDQFDSFLKAYVHEFKFRS 

ILADDFIJDFYLEYFPELKiCKRVDIIPGFEFDRWLNTPGWPPYL 

PDLS PGDSLMKPAEELAQLWAAEELDMKAIEAVAISPWKTYQL 

VYFLDKILQKS PLPPGNVKKLGDTYPS I SNARNAELRLRWGQI 

VLKNDHQEDFWKVKEFLHNQGKQKYTLPLYHAMMGGSEVA 

AKETFAS TASQLHSNWNYVQQ I VAPKGS 


456 


1195 


1 


889 


CASGSSGWRPVLWAGAFTMASAELDYTIEIPDQPCWSQKNSPS 
PGGKEAETRQPWILLGWGGCKDKNLAKYSAIYHKRGCIVIRY 
TAPWHMVFFSESLGIPSLRVLAQKLLELLFDYEIEKEPLLFHV 
FSNGGVMLYRYVLELLQTRRFCRLRWGTIFDSAPGDSNLVGA 
LRALAA I L ERRAAMLRLLLL VAF ALWVL FHVLLAP I TAli FHT 
HFYDRLQDAGSRWPELYLYSRADEVVLARDIERMVEARIiARRV 
IiARSVDFVSSAHVSHLRDYPTYYTSLCVDFI^\NWVRC 


457 


1196 


2 


295 


PRVRDRLPSTGVRDRKGDKPWKESGGSVEAPRMGFTHPPGHLS 

GCQSSLASGETGTGSADPPGGPRPGLTRRAPVKDTPGRAPAAD 
AAPAGPSSCLG 


458 


1197 


1299 


682 


QGRTS C I GL YTYQRR I CKYRDQ YNWFFLARPTTFA I 1 ENLKYF 
LLKKDPSQPFYLGHTIKSGDLEYVGMEGGIVLSVESiyKRIiNSL 
IiNIPEKCPEQGGMIWKISEDKQLAVCLKYAGVFAENAEDADGK 
DVFNTKSVGLS IKEAMTYHPNQWEGCCSDMAVTFNGLTPNQM 
HVMMYGVYRLRAFG\HIFNDALVFLPPNGSDND 


459 


1198 


779 


61 


HEGKPTRGRGRGGS LS TRGRGS EVPDS AHIiAPTPLFS ES GCCG 
LRS RFLTDCKMEEGGNLGGL I KMVHLLVLS GAWGMQMWVTFVS 
GFLLFRSLPRHTFGLVQSKLFPFYFHISMGCAFINLCILASQH 
AWAQLTFWE ASQLYLLFLS LTLATVNARWLE PRTTAAMWALQT 
VEKERGLGGEVPGSHQGPDPYRQLREKDPKYSALRQNFFRYHG 
LSSLCNLGCVLSNGLCLA\ALPWK 


460 


1199 


517 


815 


KQLDKQLRADPSGSLPPLPPSPPPPLEAGGRPPEVP/PRGPSA 
VPSFPSVSGDWGGPVEAG/EGGQQGRGRARARPCSLPPLLPPS 
PVCRLSGSRAPLGCDG 


461 


1200 


1 


583 


RNQLSSQKSVPWVPIIiKSLPLWAIWAHFSYNWTFYTLLTLLP 

TYMKEILRFNVQENGFLSSLPYLGSWL^ 

NFSTLCVRRIFSLIGMIGPAVFLVAAGFIGCDYSLAVAFLTIS 

TTLGGFCSSGFSINHLDIAPSYAGIIiLGITNTFATIPGMVGPV 

IAKSLTPDMGISLHRPGWSAVA 


462 


1201 


25 


383 


GPSGTTHASAHSGHPGSPRGSLSRHPSSQLAGPGVEGGEGTQK 
PRDYI ILAILS CFCPMWPVNI VAFAYAVMSRNS LQQGDVDGAQ 
RLGRVAKLLS I VALVGG VL 1 1 IASCVINLGVYK 


463 


1202 


573 


372 


SLFLSFPPLSFK^LNDAMRNKARLSITGSTGENGRVMTPEFP 
KAVHAVP YVS PGMGMNVS VTDLS 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I = Isoleucine, 
K=Lysine, L-Leucine, M= Methionine, N=Asparagine, 
p=Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X~ Unknown, *~Stop Codon, /=possible nucleotide deletion, 
V= possible nucleotide insertion) 


447 


1186 


2 


1031 


FTVFILGITIRPLVEFLDVKRSNKKQQAVSEEIYCRLFDHVKT 
G I EDVCGHWGHNFWRDKFKKFDDKYLRKLLI RENQ PKS S I VSL 
YKKLEIKHAIEMAETGMI STVPTFASLNDCREEKIRKVTS SET 
DE I RELLS RNLYQ I RQRTLS YNRHS LTADTS ERQ AKE I L I RRR 
HSLRESIRKDSSLNREHRASTSTSRYLSLPKOTKLPEKLQKR^ 
TISIADGNSSDSDADAGTTVIiNLQPRARRFLPEQFSKKSPQSY 
KMEWKNEVDVDSGRDMPSTPPTPHSREKGTQTSGLLQQPLLSK 
DQSGSEREDSLTEGIPPKPPPRLVWRASEPGSRKARFGSEKP 


448 


1187 


3 


444 


HEEASGLSVWMGKQMEPLHAVPPAAITLILSLLVAVFTECTSN 
VATTTLFLPIFASMSRSIGLNPLYIMLPCTLSASFAFMLPVAT 
PPNAIVFTYGHLKVADMVKTGVIMN'I I GVFCVFLAVNT WGRAI 
FDLDHFPDWANVTHIET 


449 


1188 


3 


125 


HELENNWLQHEKAPTEEGKKELLALSNANPSLLERHCAYL 


450 


1189 


1 


188 


GNIIYMYMQPGARSSQDQGKFLTLFYNIVTPLI1NPLIYTI1RNR 
EVKGALGRLLLGKRELGKE 


451 


1190 


. io 


1879 


PLEQRSNCRVDPRVRTHTMASDTSSLVQSHTYKKREPADVPYQ 
TGQLHPAIRVADLLQHITQMKCAEGYGFKEEYES FFEGQSAPW 
DSAKKDENRMKNRYGNI IAYDHSRVRLQTIEGDTNSDYINGNY 
IDGYHRPNHYI ATQGPMQETIYDFWRMVWHENTAS I IMVTNLV 
EVGRWCCKYWPDDTEIYKDIKVTLIETELLAEYVIRTFAVEK 
RGVHE IRE IRQFHFTGWPDHGVPYHATGLIiGFVRQVKSKS PPS 
AGPLVVHCSAGAGRTGCFIVIDIMLDMAEREGVVDIYNCVREIi 
RSRRVNMVQTEEQYVFIHDAILEACLCGDTSVPASQVRSLYYD 
MNKLDPQTNSSQIKEEFRTLNMVTPTLRVEDCSIALLPRNHEK 
NRCMDILPPDRCLPFLITIDGESSNYINAALMDSYKQPSAFIV 
TQHPLPNTVKDFWRLVLDYHCTSWMLNDVDPAQLCPQYWPEN 
GVHRHGPIQVEFVSADLEEDIISRIFRIYNAARPQDGYRMVQQ 
FQFLGWPMYRDTPVSKRS FLKL I RQVDKWQEEYNGGEGRTWH 
CLNGGGRSGTFCAI S I VCEMLRHQRTVDVFHAVKTLRNNKPNM 
VDLLDQYKFCYEVALEYLNSG 


452 


1191 


603 


342 


PLTYNKKYTYPWWGDALGWLLALSSMVCIPAWSLYRLGTLKGP 
FRERIRQLMCPAEDLPQRNPAGPSAPATPRTSIiIiRLTELESHC 


453 


1192 


120 


449 


TLSESGALFSLGPPPLSLKSSSAPRPYSTLRDCLEHFAELFDL 
GFPNPLAERIIFETHQIHFANCSLGQPTFSDPPEDVLIiAMIIA 
PICLIPFLITLWWRSKDSEAQA 


454 


1193 


1838 


1066 


CEEREQEKDDVDVALLPTIVEKVILPKLTVIAENMWDPFSTTQ 
TS RMVG I TUCL INGYP S WNAENKNTQ VYLKALLLRMRRTLDD 
DVFMPLYPKNVLENKNSGPYLFFQRQFWSSVKLLGNFLQWYGI 
FSNKTLQELS IDGLLNRYI LMAFQNSEYGDDS IKKAQNVINCF 
PKQWFMNLKGERTI SQLENFCRYLVHLADTIYRNS IGCSDVEK 
RNARENI KQ I VKLLAS VRALDHAMS VASDHNVKE FKS L I EGK 
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Amino acid segment containing signal peptide (A=Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
1 riuiiuc, — wmidmine, j\ — /\rginme, o = £>enne, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


439 


1178 


2 


616 


SDRGCS AAAGRNMTAVGVQAQRPLGQRQPRRS FFES FIRTL 1 1 
TCVALAWL S S VS I CDGHWLLAEDRLFGL WHFCTTTNQ S VP I C 
FRDLGQAHVPGLAVGMGLVRSVGAIiAWAAl FGLEFLMVSQLC 
EDKHSQCKWVMGSILLLVSFVLSSGGLLGFVILLRNQVTLIGF 
TLMFWCEFTAS FLLFLNAI SGLHINS ITHPWE 


440 


1179 


2 


540 


QILPNLYLGSARDSANLESLAKLGIRYILNVTPNLPNFFEKNG 

DFHYICQIPISDHWSQNLSRFFPEAIEFIDEALSQNCGVLVHCL 

AGVSRS VTVTVAYLMQKLHLSLNDAYDLVKRKKSNI S PNFNFM 

GQLLDFERSLRLEERHSQEQGSGGQASAASNPPSFFTTPTSDG 
AFEIiAPT • 


441 


1180 


940 


463 


RKSLHENKX.K^QEKVEVLE7UCKEELETENQVLNRQNVPFEDY 
TRLQKRLKD I QRRHNEFRS LILVPNMPPTAS INP VS FQS S AMG 
S KHGTTI S S S YAGGTTSKGTLS TSQKTRRTGNNTKKTTRGTWI 
FRRMMFLENRQ I KRGE VGDS VKLDI LTCG I 


442 


1181 


1 


986 


GRPGAGASELFPSVTTDLSVSKQNACLTCVDFVTVHVCMGPWC; 
IGPGALSTSCIPYPLSHGPGSVKAEMLHMYSQKXIPLILCVRLA 
VLI^VTLWPWLFPIRRALQQLLFPGKAFSWPRHVAIALILL 
VLVNVLVICVPTIRDIFGVIGSTSAPSLIFILPSIFYLRIVPS 
EVEPFLSWPKIQALCFGVLGVLFMAVSLGFMFANWATGQSRMS 
GH*SGPAGPGPCAHAHGGVRAAP*GPSCPTCGGGWFP*TWLSE 
AGDSRGCRLAHFPPPQGCQAWIMALIPTPTPWEEEEEEEEEEE 
EEEEEEEEEARSWWSLCPAQSSLPPPG 


443 


1182 


460 


27 


INELRYHLEESRDKNVLLCLEERDWDPGLAI IDNLMQS INQSK 
KTVFVLTKKYAKS WNFKT AF YLALQRLMDENMD V 1 1 F I LLE P V 
LQHS Q YLRIiRQR 1 CKS S I LQ WPDNPKAEGLF WQTLRNWLTEN 
DS R YNNMYVDS I KQY 


444 


1183 


1682 


230 


DDPIKTSWTPPRYVLSMSEERHERVRKKYHILVEGDGIPPPIK 

SFKEMKFPAAILRGLKKKGIHHPTPIQIQGIPTILSGRDMIGI 

AFTGSGKTLVFTLPVIMFCLEQEKRLPFSKREGPYGLI I CPSR 

ELARQTHGI LEYYCRLLQEDS S PLLRCALC I GGMS VKEQMET I 

RHGVHMMVATPGRLMDLLQKKMVSLDIC^ 

FEGDIRTIFSYFKGQRQTLLFSATMPKKIQNFAKSALVKPVTI 

NVGRAGAASl^VIQEVEYVKEEAKMVYLLECLQKTPPPVLIFA 

EKKADVDAIHEYLIiLKGVEAVAIHGGKDQEERTKAIEAFREGK 

KDVLVATDVASKGLDFPAIQHVINYDMPEEIENYVHRIGRTGR 

SGNTGIATTFINKACDESVLMDLKALLLEAK^ 

GDESMLDIGGERGCAFCGGLGHRITDCPKLEAMQTKQVSNIGR 

KDYLAHSSMDF 


445 


1184 


1 


375 


IETTQPSEDTNANSQDNSMQPETSSQQQLLSPTLSDRGGSRQD 
AADAGKPQRKFGQWRLPS APKP I SHS VS S VNLRFGGRTTMKS V 
VCKMNPMTDAASCGSEVKKWWTRQLTVESDESGDDLLDI 


446 


1185 


2 


223 


NDRFSACYFTLKLKEAAVRQREALKKLTKNIATDSYISVNLRD 
VYARS IMEMLRLKGRERASTRS SGGDDFWF 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I = Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 

r — rruilUC, V<J — VJlUlalUUlC, JX — rYlgllllllC, o~ , oCOUC, 

T=Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion) 


432 


1171 


433 


1824 


LHRIMQLAVWSQVLENGSSVLVCLEEGWDITAQVTSLVQLLS 
DPFYRTLEGFQMLVEKEWLSFGHKFSQRSSLTLNCQGSGFAPV 
FLQFLDCVHQVHNQYPTEFEFNLYYLKFLAPHYVSNRFKTFLL 
DSD YERLEHGTLFDDKGEKHAKKGVC I WEC IDRMHKRS P I FFN 
YLYSPLEIEALKPNVNVSSLKKWDYYIEETLSTGPSYDWMMLT 
PKHFPSEDSDLAGEAGPRSQRRTWPCYDDVSCTQPDALTSLF 
S E I E^KLEHKLNQAPEKWQQLWERVTVDLKEEPRTDRSQRHLS R 
SPGIVSTNLPSYQKRSLLHLPDSSMGEEQNSSISPSNGVERRA 
ATLYSQ YTS KNDENRS FEGTLYKRGALLKGWKPRWFVLDVTKH 
QLRYYDSGEDTSCKGHIDLAEVEMVIPAGPSMGAPKHTSDKAF 
FDLKTSKRVYNFCAQDGQSAQQWMDKIQSCISDA 


433 


1172 


1714 


946 


EVEGPRRVSPAPETLGMEESWRPSVFWDGQTDIPFTRLGRS 
HRRQSCSVARVGLGLLLLLMGAGLAVQGWFLLQLHWRLGEMVT 
RLPDGPAGSWEQLIQERRSHEVUPAAHLTGANSSLTGSGGPLL 
WETQLGLAFLRGLSYHDGALVVTKAGYYYIYSKVQLGGVGCPL 
GLASTITHGLYKRTPRYPEELELLVSQQSPCGRATSSSRVWWD 
S S FLGGWHLE AGEEVWRVLDERLVRLRDGTRS YFGAFMV 


434 


1173 


16 


367 


QS AELGPRRREGS RRPS CTKAS KP WRRRPGG PTSGLG * GPLS P 
GP YQCRPS LP AQLYPQS LMAAATLRTPTQ VS AAS S RPHTPS PT 
HVLKPSVRGACSSPRCPGSGTLRRSWVGPFF 


435 


1174 


27 


1139 


LWWPPLSRHAAHRQWPGPTAPRGLGHKVKGRGAS PAAMWSCS W 
FNGTGLVEELPACQDLQLGIjS lls llglwgvp vglc ynallv 
LANLHSKASMTMPDVYFVN^ 

ALWS VGGEVHVALQ I PFNVS S LVAMYS TALLSLDHYI ERALPR 
T YMAS VYNTRHVCG FVWGG ALLT S F S S LL FY ICS HVS TRALE C 
AKMQNAEAADATLVF I GYVVP ALATLYALVLLS RVRREDTPLD 
RDTGRLEPSAHRLLVATVCTQFGLWTPHYLILLGHTVIISRGK 
PVDAHYLGLLHFVKDFSKLLAFSSSFVTPLLYRYMNQSFPSKL 
QRLMKKLPCGDRHCS PDHMGVQQVLA 


436 


1175 


322 


756 


SESELFTLMPSLPTTNCVHSLQMIPPLSPAPNQELVLGLCYMS 
YLAFLYOTFDFCCLYFSTVYAPSFKYICVHTDTHICVCVCIYL 
SSWSKSSAEADGVLQPRRHPASLLIVFATSISESSIiLIFSFQ 
KTEAKLIVFAVSLAAK 


437 


1176 


2 


153 


FFFLRQSLTLSPRLECSGATSASPSAGITGMSHHSQPIVNFLR 
ACIPISK 


438 


1177 


1 


692 


RQHAEERGRRNPKTGLTLERVGPES S PYLLRRHQRQGQEGEHY 
HS CVQLAPTRGLEES /GHGPL / SIiAGGPRVGGV / AAAATEAPR 
ME WKVKWS DGTR YVAKRP VRDRLLKARALKI RJEERS GMTTDD 
DAVSENTKMGRYWSKEERKQHLIRAREQRKRREFMMQSRLECLR 
EQQNGDSKPELNI I ALSHRKTMKKRNKKILDNWITIQEMLAHG 
ARSADGKRVYNPLLSVTTV 
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Amino acid segment containing signal peptide (A= Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F^Phenylalanine, G^Glycine, H=Histidine, I^Isoleucine, 
K=Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P= Proline, 0=GIutamine R=Areinine q — c Pr ; n „ 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


424 


1163 


1454 


446 


ENS FECKDCGKAFS RGYQLSHHQKIHTGEKPYECKECKKAFRW 
GNQLTQHQKIHTGEKPYECKDCGKAFRWGSSLVIHKRIHTGEK 
PYECKDCGKAFRRGDELTQHQRFHTGEKDYECKDCGKTFSRVY 
KLIQHKRIHSGEKPYECKDCGKAFICGSSLIQHKRIHTGEKPY 
ECQECGKAFTRVNYLTQHQKIHTGEKPHECKECGKAFRWGSSL 
VKHERIHTGEKPYKCTECGKAFNCGYHLTQHERIHTGETPYKC 
KECGkAFIYGSSLVKHERIHTGVKPYGCTECGKSFSHGHQLTQ 
HQKTHS G AKS YE CKE CGKACNHLNHLREHQR IHNS 


425 


1164 


826 


407 


HQYLDDLYPLHVMTILLKSHFFTMLKRPVGSSSFASLPFYHQS 
ILLRKNQMKRKKTQQDLTHINWTLQAVS IQTCI WLQKKPS S YF 
HQLPNQVL* PENSGPESCLYDLAAWVHHGSG 


426 


1165 


464 


29 


XLDPDTLPAVATLIiMDVMFYSNGVKDPMATGDDCGHIRFFSFS 

LIEGYISLVMDVQTQQRFPSNIiLFTSASGELWKMVRIGGQPLG 

FGPVWESGPTGPTSPLILPVTPSSSHRQAASQVTTTKQGQWLC 
LKRPS ARS PDHTACLG * 


427 


1166 


649 


901 


EAPLTS VCFS USRRFGS S SNTTS FGTLASQNAPTFGSLSQQTS 
GFGTQSSGFSGFGSGTGGFSFGSNNS*VSPFLSLTIiIKSIK 


428 


1167 


3 


340 


EEPQGSPIWVWLAGSLTSVSCFLPFQRMRIKPHQGQYIGEMSF 

LQHHKGECRPQKD*ARQENPCGPCSERRKHLLGQDPKTCKCSC 
KNTOSRCKARPLELNERTCRCDKPRR 


429 


1168 


355 


1312 


TLWAGPGLCPQSHSSSSVPAPWEPHVERALRTDRNQGQRPLLS 
AS WAPAPARPLFLTSPVLLPKSRAIPAARDPS * AGIFCLLEMA 
GGQASWIIGSAGVLGCRWGSSGKSHSLSPSRKGNLHLLSQEP 
QTTWHNATDG I KGSTES CNTTTEDEDLKVRKQEI IKITEQLI 
EAINNGDFEAYTKICDPGLTSFEPEALGNLVEGMDFHKFYFEN 
REWVRAADILLPAPLPLCLCLLLTFSSQLPTFPLFDLRAALLIi 
CMLVPLCPDGCRQAPLKALLLS SKCHS FCS CFVAVPVTTIKLT 
YFLPGAVAYACNPNTLGG 


430 


1169 


439 


728 


bi^GAG<jAAAt-kAuxKSGATSRTPWPLiHRQLSMMIjMIiAQSNPQ 

LFALMGTRAGIARELERVEQQSRLEQLSAAELQSRNQGHWADW 
LQAYRARLGQ 


431 


1170 


3 


440 


NGTLFIMVMHI KDLVSDYKE * WL* RKPLPW* EALLLRDCFFF * 
VTENGAD PNP YVKTYLLPDNHKTSKRKTKI S RKTRNPTFNEML 

VYSGYSKETLRQRELQLSVLSAESLRENFFLGGVTLPLKDFNL 
SKETVKWYQLTAATYL 
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Amino acid segment containing signal peptide (A = Alanine, 
C -Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N-Asparagine, 
P= Proline, Q=GIutamine, R=Arginine, S= Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\ = possible nucleotide insertion) 


422 


1161 


5214 


352 


MAKS GGCGAGAGVGGGNGALTWVNNAAKKEE S E TANKNDS S KK 
LSVERVYQKKTQLEHILLRPDTYIGSVEPLTQFMWVYDEDVGM 
NCRE VTFVPGLYKI FDE I LVNAADBTKQRDKNMTC I KVS IDPES 
N 1 1 S I WNNGKG I P WEHKVEKVYVPAL I FGQLLTS S NYDDDEK 
KVTGGRNGYGAKLCNI FSTKFTVETACKE YKHS FKQTWMNNMM 
KTSEAKIKHFDGEDYTCITFQPDLSKFKMEKLDKDIVALMTRR 
AYDtAGSCRGVKVMFNGKKLPVNGFRSYVDLYVKDKLDETGVA 
LKVIHELANERWDVCLTLSEKGFQQISFVNS IATTKGGRHVDY 
VVDQWGKLIEVVKXKNKAGVSVKPFQVKNHIWVFINCLIENP 
TFDSQTKENMTLQPKS FGSKCQLSEKFFKAASNCG IVES ILNW 
VKFKAQTQLNKKCS SVKYS KIKGI PKLDDANDAGGKHSLECTL 
ILTEGDSAKSIAVSGLGVIGRDRYGVFPLRGKILNVREASHKQ 
IMENAEINNIIKIVGLQYKKSYDDAQSLKTLRYGKIMIMTDQD 
QDGSHIKGLLINFIHHNWPSLLKHGFLEEFITPIVKASKNKQE 
LS FYS I PE FDE WKKHI ENQKAWKI KYYKGLGTS TAKEAKE YFA 
DMERHRI LFRYAGPEDDAAITLAFS KKKIDDRKEWLTNFMEDR 
RQRRLHGLPEQFLYGTATKHLTYNDFINKELILFSNSDNERSI 
PSLVDGFKPGQRKYLFTCFKRNDKREVKVAQT^GSVAEMSAYH 
HGEQALMMTIVNLAQNFVGSNNINLLQPIGQFGTRLHGGKDAA 
S PRYI FTMLS TLARLLFPAVDDNLLKFLYDDNQRVEPEWYI P I 
I PMVL INGAEG I GTGWACKLPNYDARE I VNNVRRMLDGLDPHP 
MLPNYKNFKGT IQELGQNQ YAVS GE I FWDRNTVE I TELPVRT 
WTQVYKEQVLE PMLNGTDKTP AL I S D YKE YHTDTTVKFWKMT 
EEKT^QAEAAGmKVFKIJQTTLTCTS^^VLFDHMGCLKKyETVQ 
D I LKE FFDLRLS YYGLRKEWLVGMLGAE FTKLNNQARFI LEKI 
QGKITI*NRSKKDLIQMLVQRGYESDPVKAWKEAQEKAAEEDE 
TQNQHDDSSSDSGTPSGPDFNYILNMSLWSLTKEKVEELIKQR 
DAKGREVNDLKRKSPSDLWKEDLAAFVEELDKVESQEREDVIiA 
GMSGKAIKGKVGKPKVKKLQLEETMPS PYGRRI I PE ITAMKAD 
ASKKXLKKKKGDLDTAAVKVEFDEEFSGAPVEGAGEEALTPSV 
PINKGPKPKREKKEPGTRVRKTPTSSGKPSAKKVKKRNPWSDD 
ESKSESDLEETEPWIPRDSLLRRAAAERPKYTFDFSEEEDDD 
ADDDDDDNNDLEELKVKAS PITNDGEDEFVPSDGLDKDEYTFS 
PGKSKATPEKSLHDKKSQDFGNLFSFPSYSQKSEDDSAKFDSN 
EEDSASVFSPSFGLKQTDKVPSKTVAAKKGKPSSDTVPKPKRA 
PKQKKVVEAVNSDSDSEFGIPKKTTTPKGKGRGAKKRKASGSE 
NEGDYNPGRKTSKTTSKKPKKTSFDQDSDVDIFPSDFPTEPPS 
LPRTGRARKEVKYFAESDEEEDDVDFAMFN 


423 


1162 


1 


219 


KGCIiAAS FNC I FLYTGELYPTMI R * VEA* WENDS LFLGKD I LL 
CTGQTPELNQVHPS PKAPPNTHHCKAHS SH 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
^Phenylalanine, G=Glycine, H^Histidine, I-Isoieucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R^Arginine, S=Serine 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X==Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


418 

>1 1 Q 


1157 


1 


135 


E ITHI VGETAAFLCPRLRLRRGGKDGS PKPGFIjAS VI P VDRRP 

GE*DITHIVGETAAFLCPRLRLRRGGKDGSPKPGFLASVIPVD 
RRPGE \ 




1158 


173 


943 


SKFIFYVDSQSMIFFFQTPTRHKVLIMEFCPCGSLYTVLEEPS 

NAYGLPESEFLIVLRDWGGMNHLRENGIVHRDIKPGNIMRVI 

GEDGQSVYKLTDFGAARELEDDEQFVSLYGTEEYLHPDMYERA 

VLRKDHQ\KKYGAT\VDLW\SIGVTFyQGKPTGS\LAI*HPFE 

GASVRNKASDGIKIITGKGLLGAIS\GVQKSKKNG\PI\DWEW 

EDMPVSCSPSSGVLRVPNLPPVLA\NILESRSRKKCWGF*PSF 
LQEN 


420 


1159 


987 


500 


GS T I S CERS LRS L WTAHWALPEMDS R I P YDD YP WFLP AYENP 
PAWIPPHERVHHPDYNNELTQFLPRTITLKKPPGAQLGFNIRG 
GKASQLGIFISKVIPDSDAHRAGLQEGDQVLAVNDVDFQDIEH 
SKAVEILKTAREISMRWFFPYNYHRQKERTVH 


421 


1160 


3 


890 


iii-iW v .^iUjitKKlKAl vhVAAMCGVNXXCFQEAWTMPFAFCTREK 
LPWTEFAESAEDGPTTRFCQKLAKNHDMVVVSPILERDSEHGD 
VLWNTAWI SNS GAVLGKTRKNHI PRVGDFNE S TYYMEGNLGH 
PVFQTQFGRIAVNICYGRHHPLNWLMYSINGAEIIFNPSATIG 
ALS ES LWP I EARNAA I ANHC FTCAINRVGTEHFPNE FTSGDGK 
KAHQDFGYFYGS S YVAAPDS SRTPGLSRSRDGLLVAKLDLNLC 
QQVNDVWNFKMTGRYEMYARELAEAVKSNYS PT I VKE 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D^Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Giycine, H=Histidine, I=Isoleucine, 
K=Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S-Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y ^Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 


414 


1153 


1 


1334 


MSLMVVSMACVGLFLVQRAGPHMGGQDKPFLSAWPSAVVPRGG" 
HVTLRCHYRHRFNNFMLYKEDR IHI PI FHGRI FQES FNMS PVT 
TAHAGOTTCRGSHPHSPTGWSAPSNPWirm'GNHRKPSIiIiAH 
PGPLVKSGERVILQCWSDIMFEHFFLHKEGISKDPSRLVGQIH 
DGVS KANFS IGPMMQDLAGTYRC YGS VTHSP YQLS APSDPLD I 
VITGLYEKPSLSAQPGPTVLAGESVTLSCSSRSSYDMYHLSRE 
GEAHERRFSAGPKVNGTFQADFPLGPATHGGTYRCFGSFRDSP 
YEWSNSSDPLLVSVTGNPSNSWPSPTEPSSETGNPRHLHVLIG 
TS WI ILFILLLFFLLHRWCSN\ KKNAAVMDQE S AGNRTANS E 

DSDEQDPQEVTYTQLNHCVFTQRKITRPSQRPKTPPTDIIVYT 
ELPNAESRSKWSCP 


415 


1154 


1 


1570 


MSLRVHTLPTLLGAVVRPGCRELLCLLMITVTVGPGASGVCPT" 
ACICATDIVSCTNKNLSKVPGNLFRLIKRLDLSYNRIGLLDSE 
WIPVSFAKLNTLILRHNNITS ISTGSFSTTPNLKCLDLSSNKIa 
KT \ VKNAVFQELKVLEVLLL YNNHI S YLDPS AFGGLS QLQKLY 
LS GNFLTQFPMDLYVGRFKIiAELMFLDVS YNRI PSMPMHH INL 
VPGKQLRG I YLHGNP FVCD \ CS L VS LL VF WYRRHFS S VMD FKN" 
DYTCRLWSDSRHSRQVLLLQDSFMNCSDSIINGSFRALGFIHE 
AQVGERIiMVHCDSKTGNANTDFIWVGPDNRLLEPDKEMENFYV 
FHNGSLVIESPRFEDAGVYSCIAMNKQRLLNETVDVTINVSNF 
WSRSHAHEAFNTAFTTLAACVAS IVLVLLYLYLTPCPCKCKT 
KRQKNMLHQSNAHS S ILS PGPASDAS ADERKAGAGKRWFLEP 
LKDTAAGQNGKVRLFPS EAVI AEG I LKS TRGKSDSDS VNS VFS 
DTPFVAST 


416 


1155 


2 


1928 


ASDFIRSLDHCGYLSLEGVFSHKFDFELQDVSSVNEDVLLTTG 
LLCKYTAQRFKPKYKFFHKSFQEYTAGRRLSSLLTSHEPEEVT 
KGNGYLQKMVS I SD I TS TYS S LLRYTCGS S VEATRAVMKHLAA 
VYQHGCLLGLSIAKRPLWRQESLQSVKNTTEQEILKAININSF 
VECGIHLYQESTSKSALSQEFEAFFQGKSLYINSGNIPDYLFD 
FFEHLPNCASALDFIKLGFYGGAMASWEKAAEDTGGIHMEEAP 
ETYIPSRAVSLFFNTOQEFRTLEVTLRDFSKLNKQDIRYLGKI 
FSSATSLRLQIKRCAGVAGSLSLVLSTCKNIYSLMVEASPLTI 
EDERHI TS VTNLKTLS I HDLQNQRLPGGLTDS LGNLKNLTKL I 
MDNIKMNEEDAIKLAEGLKlSrLK^ 

KSLSSEPCTlLEEIQLVSCCLSANAVKIIiAQNLHNLVKLSIIiDL 
£> cJM i Lxtii i^\jNhJ\ijtiELi I DRMNVXjEQLTAIjMLP WGCD VQG S LS S 
LLKHLEEVPQLVKLGIJCNWRLTDTEIRILGAFFGKNPLKI^QQ 
LNIiAGNRVSSDGWLAFMGVFENLKQLVFFDFSTKEFLPDPA^ 
RKLSQVLSKLTFLQEARLVGWQFDDDDLSVITGAFKLVTA 


417 


1156 


342 


718 


ASDRKVAMTCDCFWFRTMLDQHAS CME VGTERERQAG \ GLVMF 
DPSGFPTGEKVLQDDEFTCDLFRFLQLLCEGHNSGIi*VPGTSD 
DTKA* IMFSSQ* *QEPVSSNYASF*RQQIILEHGSALGSG 
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410 


1149 


sequence | 
3 


sequence 
964 



Amino acid segment containing signal peptide (A - Alanine 

C - Cysteine, D = Aspartic Acid, E = Glutamic Acid 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, ' 
P=Prohne, Q=Glutamine, R=Arginine, S=Serine 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion 
\= possible nucleotide insertion) 



TISTvK W jNa K mMVLGVAIQ KRAV\PGLY\AFEEAYARADKEA 
PRP CHKGS WCS SNQLCRECQAFMAHTMPKLKAFSMS S AYNAYR 

AVYAVAHGLHQLLGCASGACSRGRVYPWQLLEQIHKVHFLLHK 
DTVAFNDNRDPLS S YNI I AWDWNGPKWTFTVLGS S TWSP VQLN 

INETKIQWHGKDNQVPKSVCSSDCLEGHQRWTGFHHCCFECV 

PCGAGTFLNKS/SYLGKDLPENYNEAKCVTFSLLFNFVSWIAF 

FTTASVYDGKyLPAANMMAGLSSLSSGFGGYFLPKCYVILCRP 
DLNS TEHFQAS IQDYTRRCGST 



VARGAFHPKMGPS FPS PKPGS ERLS FVS AKQSTGQDTEAELQD 
ATLALHGLTVEDEGNYTCEFATFPKGSVRGMTWLRVIAKPKNQ 
AEAQKVTFSQDPTTVALCISKEGRPPARISWLSSLDWEAKETQ 
VSGTIAGTVTVTSRFTLVPSGRADGVTVTCKVEHESFEEPALI 
PVTLSVRYPPEVS ISGYDDNWYLGRTDATLSCDVRSNPEPTGY 
DWSTTSGTFPTSAVAQGSQLVIHAVDSLFNTTFVCTVTNAVGM 
GRAEQVIFVRETPNTAGAGATGGI IGGI I AAI IATADA\ TGIL 

ICRQQRKEQTLQGAEEDEDLEGPPSYKPPTPKAKLEAQEMPSQ 

LFTLGASEHSPLKTPYFDAGASCTEQEMPRYHELPTLEERSGP 

LHPGATSLGSPIPVPPGPPAVEDVSLDLEDEEGEEEEEYLDKI 
NPIYDALSYSSPSDSYQGKGFV^SRAMYV 



1152 I 1 



336 



GTRLREDKNhJMMYVAGCTEVE VKS TEEAFE VFWRGQKKRRI AN 
THLNRESSRSHSVFNIKLVQAPLDADGDNVLQEKEQITISQLS 
LVDLAGSERTNRTRAEGNRLREAGNINQSLMTLRTCMDVLREN 
QMYGTNKMVPYRDSKLTHLFKNYFDGEGKVRMIVCVNPKAEDY 
EENLQVMRFAEVTQEVEVARPVDKAI CGLTPGRRYRNQPRGP \ 

IGNEPLVTDWLQSFPPLPSCEILDINDEQTLPRLIEALEKRH 

NLRQMMIDEFNKQSNAFKALLQEFDNAVLSKENHMQGKLNEKE 

KMI S GQKLE IERLEKKNKTLEYKIE ILEKTTTI YEEDKRNLQQ 

ELETQNQKLQRQFSDKRRLEARLOX3MVTETTMKWEKECERRVA 

AKQLEMQNKLWVKDEKLKQLKAIVTEPKTEKPERPSRERDREK 

VTQRS VSPS PVPLLFQPDQNAPPIRLRHRRSRSAGDRWVDHKP 

ASNMQTETVMQPHVPHAITVSVANEKALAKCEKYMLTHQELAS 

DGEIETKLIKGDIYKTRGGGQSVQFTDIETLKQESPNGSRKRR 

SSTVAPAQPDGAESEWTDVETRCSVAVEMRAGSQLGPGYQHHA 



PFSSSSVSSKGSDPFGTLDPFGSGSFNSAEGFADFSQMS /KGK 
STPVSQLGSADFPEAPDPFQPLGADSGDPFQSKKGFGDPFSGK 
DPFVPSSAAKPSKASASGFADFTSVS 
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Amino acid segment containing signal peptide (A = Alanine, 

C Cysteine, D=Aspartic Acid, E= Glutamic Acid, 

F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 

K= Lysine, L- Leucine, M= Methionine, N=Asparagine, 

P=Proline, Q=Glutamine, R=Arginine, S= Serine, 

T -Threonine, V== Valine, W=Tryptophan, Y=Tyrosine, 

X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 

\=possible nucleotide insertion) 


405 


1144 


1 


424 


RHEEDLGNLWENTRFTDCS FFVRGQEFKAHKS VLAARS PVFNA 

MFEHEMEESKiCNRVEINDLDPEVFKEMMRFIYTGRAPNIiDKMA 

DNLLAAADKYALERLKVMCEKALCSNLSVENVATJTLVIiADLHS 

\AEQLKAQAIDFINRCSVLRQLGCKDGKNWNSNQATDIMETSG 

GKSMIQSHPHLVAEAFRALASAQGPQFGI PRKRLKQS *NLGNL 

WENTRFTDCSFFVRGQEFKAHKSVLAARSPVFNAMFEHEMEES 

KKNRVE IJ^KDPEVFKEMMRFIYTGRAPNLDKMAD^ 

YALERLKVMCEKALCSNLSVENVADTLV^ 

RLY 


406 


1145 


1 


1021 


QRGG I PGKFQEDSGS VDWALGPF WG I FQADFGCMRF YLS AQTS 
DPVLRM+WGPSPISHPTSLCPGGGGAGQTTGSLCLGQQCCPIiS 
CPNIPSRHKRWRL*AALVAGSRGSCTLRS*R*RTPLPVTRNLP 
R / CHLHLHPTGDLRVHVHQHCLLHGHVP PGAALLQCGGCDLRG 
EAAGLLFLGHACLRGSVNLRRDQWLPV\ PYSRLCFSGAREGHL 
PSLLAMIHVRHCTP I PALLVC \ P I KVNLL I PVAYLVFWAFLLV 
FSFISEHMVCGVGVI I ILTGVPIFFLGVFWRSKPKCVHRLTES 
MTHWGQELCFWYPQDAPEEEENGPCPPSLLPATDKPSKP^ 


407 


1146 


2 


1280 


AAALVAEYLALLEDHRHLP VGCVS FQNI S SNVLEES AI SDDIL 
SPDEEGFCSGKHFTELGLVGLLEQAAGYFTMGGLYEAVNEVYK 
NLI P I LEAHRD YKKLAAVHGKLQEAFTKIMHQS S GWERVFGTY 
FRVGFYGAHFGDLDEQEFVYKEPS ITKLAEISHRLEEFYTERF 
GDDWEI IKDSNPVDKSKLDSQKAYIQITYVEPYFDTYELKDR 
VTYFDRNYGLRTFLFCTPFTPDGRAHGELPEQHKRKTI1I1STDH 
AFPYIKTRIRVCHREETVLTP\VEVAIEDMQKKTRELAFATEQ 
DPPDAKMLQMVTj^SVGPTVNQGPLEVAQVTLAEIPEDPKLFR 
HHNKLRLCFKDF\ *KKCEDALRKNKALIGPDQKEYHRELERNY 
CRLREALQPLLTQRLPQLMAPTPPGLRNSLNRASFRKADL 


408 


1147 


55 


651 


GEGQQWQSTPLSPLQPWADFLNLAWWTSAAAW*VLSGRWVEK 
VXiPGREGSEEK*GMASSSADHLHSAPRALQ\SLFQQLLYGLIY 
HSWFQAGR*GFGGASSSPGPQSELRRLHGEGGVYD*GRPETLP 
GSVGGAEALWAIiADPAEAEGSPETRESSCWTKQTQYYFGSVNA 
SYNAI IDCGNCSRCWQWGGTRGQGRNL 


409 


1148 


1855 


904 


VAGI PACFDN/ FTEALAETACRQMGYS S KPTFRAVE IGPDQDL 
DWEITENSQELRMRNSSGPCLSGSLVSLHCLACGESLKTPRV 
VGGEEASVDS WPWQVS IQYDKQHVCGGS ILDPHWVLTAAHCFR 
KHTDVFNWKVRAGSDKLGS FPSLAVAKI 1 1 IEFNPMYPKDNDI 
ALMKLQFPLTFSGTVRPICLPFFDEELTPATPLWIIGWGFTKQ 
NGGKMSDILLQASVQVIDSTRCNADDAYQGEVTEKMMCAGIPE 
GGVDTCQGDSGGPLMYQSDQWHWGIVSWGYGCGGPSTPGVYT 
KVSAYLNWIYNVWKAEL 
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401 


1140 


1 


1863 




Ammo acid segment containing signal peptide (A = Alanine — 
C - Cysteine, D « Aspartic Acid, E = Glutamic Acid 
^Phenylalanine, G=Glycine, H=Histidine, I=Isoieucine 
K-Lysuie, L=Leucine, M=Methionine, N=Asparagine ' 
P=Proline, Q=Glutamine, R=Arginine, S-Serine ' 
T=Threonine V = Valine, W=Tryp,ophan, Y=Tyrosine, 
X-Unknown, *=Stop Codon, /^possible nucleotide deletion 
\= possible nucleotide insertion) 



KXi.aYGSGPKRFPL^UWLU^KfASSKPVCTSPVDDIDASSP 

PSGSIPSQTLPSTTEQQGALSSELPSTSPSSVAAISSRSVIHK 

PFTQSRIPPDLPMHPAPRHITEEELSVLESCLHRWRTEIENDT 

RDLQESISRIHRTIELMYSDKSMIQVPYRLHAVLVHEGQANAG 

HYWAYIPDHRESRWMKYNDIAVTKSSWEELVRDSFGGYRNASA 

TCLMYINDKAQFLIQEEFN/K/ETGQPLVGIETLPPDLRDFVE 

EDNQRFEKELEEWDAQLAQKALQEKLLASQKLRESETSVTTAQ 

AAGDPKYLEQPSRSDFSKHLKEETIQIITKASHEHEDKSPETV 

LQSAIKLEYARLVKLAQEDTPPETDYRLHHVVVYFIQNQAPKK 

^™i EQFGD ^ SroERC ^ I ^ A ^EMIKPEEVNS 

EYEEWHQDYRKFRETTMYLIIGLENFQRESYIDSLLFLICAYO 

NNKEIiSKGLYRGHDEELISHYRRECLLKLNEQAAELFESGED 

REVNNGLIIMNEFIVPFLPLLLVDEMEEKDILAVEDMRNRWCS 

YLGQEMEPHLQEKLTDFLPKLLDCSMEIKSFHEPPKLPSYSTH 
ELCERFARIMLSLSRTPADGR "^W^PSYSTH 



bFDEUi ^ PSGLIAQER KL ^VHSNKKEQEFRS 
IFQHIQSAQSQRSPSELFAQHM\VPIVHHVKEHHFGSSGMTLH 
ERFT \ KYLKRG \ TEQEAAKNKKS PE I HRR ID ISPS TFRKHGLA 
HDEMKS PRE PG YKDGHNS KNELOR VHF V 



TYTFCFSLMI \ 1LLTI IQGLI LKAFGELRDQLDQVKEDMETKC 

I^^ Y ^ PHGraTOTLQEHNL ^FF^INKDET 
EHTGQESYVWKMYQERCWEFFPAG DCFRKOVTgnriT.M 

*'KRKGGGGPKL)FGAGLKYNS R HKKVNGLEEGVE FLPVNNVKKV 
EKHGPGRWVVLAAVLIGLLLVLLGIGFLVWHLQYRDVRVQKVF 
NGYMRITNENFVDAYENSNSTEFVSLASKVKDALKLLYSGVPF 
LGPYHKESAVTAFSEGSVIAYYWSEFSIPQHLVEEAERVMAEE 
R WML P PRAR S LKS FWTS WAFPTD S KTVQRTQDNS C S FGLH 

ARGVELMRFTTPGFPDSPYPAHARCQWALRGDADSVLSLTFRS 
FDLAS CDERGRHLV\ TVYNT \ LSPME PHA\ LVQLCGTYPPS YN 

LTFHSNSXQNVLLITLITNTERRHPGVFEATFFQLPRMSSCGG 
RLRKAQGTFNS PYYPGHYPPNIDCTWNI EVPNNQHVKVRFKFF 

YLLEPGVPAGTCPKDYVEINGEKYCGERSQFWTSNSNKITVR 
FHSDQS YTDTGFLAE YLS YDS SDPCPGQFTCRTGRCIRKEIiRC 
IX^ADCTDHSDEI^CSCDAGHQFTCKNKFCKPLFWVCDSLNDC 
GDNSDEQGCSCP\AQTFRCSNGKCLSKSQQCNGKDDCGDGSDE 
ASCPKVNVVTCTKHTYRCLNGLCLSKGNPECDGKEDCSDGSDE 
KDCDCGLRSFTRQARWGGTDADEGEWPWQVSLHALGQGHICG 
ASLISPNWLVSAAHCYIDDRGFRYSDPTQMTAFLGLHDQSQRS 
APGVQERRLKRIISHPFFNDFTFDYDIALLELEKPAEYSSMVR 
PICLPDASHVFPAGKAIWVTGWGHTQYGGTGALILQKGEIRVI 
NQTTCENLLPQQ ITPRMMCVGFLSGGVDS CQGDSGGPLS SVEA 
DGRIFQAGVVSWGDGCAQRNKPGVYTPT.PT.irpncjTTrgKrrrnr 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 

P = Prn1inp O^frliifaminf* R— ArcMninp Q — ^^rin^* 

* i IV/illlt , — VJIULallUllG, IX — r\l glilillb, l> — OCA lilw, 

T=Threonine, V~ Valine, W== Tryptophan, Y=Tyrosine, 
X = Unknown, *= Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


398 


1137 


1497 


717 


HTPMA/FFL/SFLSTSET/VYTFVILPKMLINLLSVARTISFN 
CCALQMFFFLG FAI TNCLLLGVMGYDRYAAI CHPLHYPTLMS W 
QVCGKLAAACAIGGFLASLTWNLV^ 

SAVILLACTNTDVNGFVIFICGVLVLWPFLFICVSYFCILRT 
ILKIPSAEGRRKAFSTCASHLSWIVHYGCASFIYLRPTANYV 
S NKDRLVTVTYT I VTPLLNPMVYS LRNKD VQLAI RKVLGKKGS 
LKLYtJ 


399 


1138 


2 


1185 


RP P AATR YPRE KLKS MTS RDNYKAGS REAA \ AAAAAAVAAAAA 
AAAAAEPYPVSGAKRKYLEDSDPERSDYEEQQLQEEEEARKVK 
SGIRQMRLFSQDECAKIEARIDEWSRAEKGLYNEHTVDRAPL 
RNKYFFGEGYTYGAQLQKRGPGQERLYPPGDVDEIPEWVHQLV 
IQKLVEHRVIPEGFVNSAVINDYQPGGCIVSHVDPIHIFERPI 
VSVSFFSDSALCFGCKFQFKPIRVSEPVLSLPVRRGSVTVLSG 
YAADEITHCIRPQDIKERRAVIILRKTRLDAPRIiETKSLSSSV 
LPPSYASDRLSGNNRDPALKPKRSHRKADPDAAHRPRILEMDK 
EENRRS VLLPTHRRRGS FS S ENYWRKS YES S EDCS EAAGS PAR 
KVKMRRH 


400 


1139 


60 


1699 


VTWHFYFCSDHKNGHYI I PQMADRSRQKCMSQSIiDLSELAKAA 
KKKLQALSNRLFEELAMDVYDEVDRRENDAWI^TQNHSTLVT 
ERSAVPFLPVNPEYS ATRNQGRQK1ARFNAREFATLI IDILSE 
AKRRQQGKSLS S PTDNLELS LRSQSDLDDQHDYDS VASDEDTD 
QE PLRS TGATRSNRARSMDS S DLSDGAVT \ LQE YLELKKALAT 
SEAKVQQLMKVNS SLSDEL\RRLQREHFAP I \ IHKLQAENLQL 
RQPPGPVPTPPLPSERAEHTPMAPGGSTHRRDRQAFSMYEPGS 
ALKPFGGPPGDELTTRLQPFHSTELEDDAIYSVHVPAGLYRIR 
KGVSASAVPFTPS S PLLS CSQEGSRHTSKLSRHGSGADSDYEN 
TQSGDPLLGLEGKRFLELGKEEDFHPELESLDGDLDPGLPSTE 
DVILKTEQVTKNIQELLRAAQEFKHDS FVPCSEKIHLAVTEMA 
SLFPKRPALEPVRSSLRLLNASAYRLQSECRKTVPPEPGAPVD 
FQLLTQQVIQCAYD I AKAAKQLVT I TTREKKQ 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G-Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


393 


1132 


3 


817 


LriSJNJ o^i>wrt.oir VUi.Jll.viJO V \^Li^'<jC j_i.1J.Ej V1 v 1AJa.X V3oi_i V sr LioHtV^ilt V Lj\j 

RLKDVFNEDFSNRKPFINRE ITNYRARHQKCNFR I FYNKHMLD 
MDDLATIxDGQNWIliNDQVINl^G^ 

LVTKGYNGVKRWTKICVDLFKKSLLLIPIHLEVHWSLITVTLSN 
RIISFYDSQGIHFKFCVENIRKYLLTEAREKNR\LNLQGWQTA 

V X r-v_X if ivLNL^Oi-'^— o v e v J-JSc * vAviiruJ \ xw^/xr c \£E k)y£ivnri\ v x\. 

KRIYKELCECRLMD 


394 


1133 


1252 


• 628 


PPGG*QGSAAKHR/ FP/KGYRHPALEARLGRRRTVQEARALLR 
CRRAGISAPWFFVDYASNCLYMEEIEGSVTVRDYIQSTMETE 
K\TPQGLSNIiAKTIGQVLARMHDEDLIHGDLTTSNMLLKPPLE 
QTJ^IVLIDFGLSFISALPEDKGVDLYVLEKAFLSTHPNTETVF 
EAFLKS YSTS SKKARPVLKKLDEVRLRGKKRSMVG 


395 


1134 


2 


1595 


RACVFRPEDMMQGEAHPS ASL IDRTIKMRKETEARK\A/LAWGL 
T^smGMIYTEMTGKLISSYYNVTYWPLWYIEIJVI^SLFSI^ 
ALFD FWRYFKYTVAPTS LWS PGQQTLLGLKT AWQTTP PHDL 
AATQIPPAPPSPSIQGQSVLSYSPSRSPSTSPKFTTSCMTGYS 
PQLQGLSSGGSGSYSPGVTYSPVSGYNKLASFSPSPPSPYPTT 
VGPVES S GLRS RYRS S PTVYNS PTDKEDYMTDLRTLDTFLRSE 

lijaJN.yWK.v JSJ_iVjO JrL/O XOtrjiSJifl c WIN X 0-t\.Ol w l_7_J Xi^v lJX\_r_r v * V 

LACRSQAPCANKDEADLS S KQAAEE VWARVAMNRQLLDHMDS W 
TAKFRNWINETILVPLVQEIESVSTQMRRMGCPELQIGEASIT 
SLKQAALVKAPLIPTLOT 

CMS S FRWNRGGDFKGRKWDTDIaPTDS AI IMHYFCTYLDSRLPP 
HPKYPDGKTFTSQHFVQTPNKPDVTNENVFCIYQSAINPPHYE 
LIYQRHVYIPAKGQK 


396 


1135 


16 


1542 


SSAVEFINRNNSWQVLLAAGADPNLGDDFSSVYKTAKEQGIH 
S LEVLI TREDDFNNRLNNRAS FKGCTALHYAVLADD YRTVKEL 
IJDGGANPLQRNEMGHTPIjD YAREGEVMKLLRTS E AKYQEKQRK 
REAEERRRFPLEQRLKEHI IGQES AIATVGAAIRRKENGWYDE 
EHPLVFLFLGS S GIGKTELAKQTAKYMHKDAKKGF IRLDMS EF 

rwotnnra V"CTPCDDr , VVnWT?T?finnT .TTrTCT.TCnPDTTZlVVT i"PT)RVD 
UCtJKxLC* V.MJNJ? xuuir irvil V \jL\E*j2*\j\j\£H ± JvrvJ-iA\.S^v-» xr J-N-tc v vuf yuvu 

KAHPDVLTIMLQLFDEGRLTDGKGKTIDCKDAIFIMTSNVASD 
EI AQHALQLRQEALEMSRNRI AENLGDVQ I SDKIT I SKNFKEN 
VIRPILKAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNF 
WAKRAKQRHNI TLLWDREVADVLVDGYNVHYGARS IKHEVERR 
VGNQIAAAYEQDLLP\GGCTLRITVEDSDKQIiLKSPELPSPQA 
EKRLPKLRLEI IDKDSKTRRLDIRAPLHPEKVCNTI 


397 


1136 


1848 


1602 


SSCDRERHGSLGMMSGSFILCIiALVTRWSPQASSVPLAVYESK 
TRKSYRSQRDRDGKDRSQGMGLSLLVETRKLLLSANQG 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F = Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K = Lysine, L= Leucine, M= Methionine, N = Asparagine, 
P- Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X = Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\=possible nucleotide insertion) 


388 


1127 


1 


2017 


FRDSSPCSAFEFHCLSGECIHSSWRCDGGPDCKDKSDEENCAV 
ATCRPDEFQCSDGNCIHGSRQCDREYDCKpMSDEVGCVNVTLC 
EGPNKFKCHSGECITLDKVCNMARDCRDWSDEPIKECGTNECL 
DNNGGCSHVCNDLKIGYECLCPDGFQLVAQRRCEDIDECQDPD 
TCSQIiCVNIiEGGYKCQCEEGFQLiDPHTKACKAVGSIAYLFFTN 

RHEVRKMTIjDRS eytsli pnlrnwaldtevasnri ywsdlsq 

RMICSTQLDRAHGVSSYDTVISRDIQAPDGIAVDWIHSNIYWT 
DSVLGTVSVADTKGVKRKTLFRENGSKPRAIVVDPVHGFMYWT 
DWGTP AKI KKGGLNGVD I YS LVTEN I QWPNG I TLDLLSGRL YW 
VDSKLHSISSIDVNGGNRKTILEDEKRIAHPFSLAVFEDKVFW 
TDI INEAI FSANRLTGSDWIJLjAENLLiSPEDMVXiFHNLTQPRG 
VNWCERTTIiSNGGCQYLCLPAPQINPHSPKFTCACPDGMLLAR 
DMRSCIiTEG\EAAVATQETSTVRLKVS STAVRTQHTTTRPVPD 
TSRLPGATPGLTTVE IVTMSHQALGDVAG \RGN\ EKKPSS VRA 
LS I VLP IV\ liLVFLCLGVFLLWKNWRLKNINS INFDNPVYQKT 
TEDEVHICHNQDGYSYPSRQMVSLEDDVA 


389 


1128 


2299 


1148 


RIPGLGPPGSPPPPPHVRGMPGCPCPGCGMAGPRLLFLTAIiAL 
ELLGRAGGSQPALRSRGTATACRLDNKE S E S WGALLS GERLDT 
W I CS LLGS IjMVGLSGVFPLLVI PLEMGTMLRS EAGAWRLKQLL 
S FALGGLLGMVFLHLLPEAWAYTCS AS PGGEGQSLQQQQQLGL 
WIAGILTFLALEKMFLDSKEEGTSQAPNKDPTAAAAALNGGH 
CLAQPAAEPGLGAWRS I KVSGYLNLIiANTIDNFTHGIiAVAAS 
FLVSKKIGLLTTMAI LLHE I PHEVGDFAI LLRAGFDRWSAAKL 
QLSTALGGLLGAGFAICTQSPKGVEETAAWVLPFTSGGFLYIA 
LVNVLPDLLEEEDPWRSLQQLLLLCAGIWMVLFSLFVD 


390 


1129 


1 


523 


GKVSAGQAGADRTLRRAPEPRFSQEPTGNSAYPQLRPFLDPQG 
RDLKPS ALVPPTRSHTGRRPWLHTQPLPGPQGRAWGPTC / TPA 
CVDRVLES EEGRREYIiAFPTSKS SGQKGRKELLKGNGRRIDYM 
IxHAEEGLCPDWICAEVEEFSFITQLSGLTDHLPVAMRLiMVSSGE 
EEA 


391 


1130 


1459 


765 


PCGGIRLSASEAATLFGYLWPAGGGGTFLGGFFVWKLRLRGS 

AVIKFCLFCTWSLLGILVFSLHCPSVPMAGVTASYGGSLLPE 

GHLNLTAPCTAACSCQPEHYSPVCGSDGLMYFSLCHAGCPAAT 

ETNVDGQKVSGAAAYRPCPPLDPGKGPPCLPLVIGAIVGLPRC 

TEWAVSIiRIFPLVLAM\HCREIVH^ 

YI PQQtlSCTNGNS TMCP 


392 


1131 


1668 


962 


LLRKVGAPGGARGVIRL1jDWFERPDGFLLVLERPEPA\QD\LF 
DFI TERGALDEPLARRF \ FAQVLAAVRHCHS CGWHRD I KDEN 
LLVDLRSGEIjKLIDFGSGALLKDTVYTDFDGTRVYSPPEWIRY 
HRYHGRS ATVWS LGVLLYDMVCGDI PFEQDEEILRGRLLFRRR 
VSPECQQLIRWCLSLRPSERPSLDQIAAHPWMLGADGGAPESC 
DLRLCTLDPDDVASTTSSSESL 
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Amino acid segment containing signal peptide (A= Alanine, 
C=Cysteine 9 D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoieucine, 
K= Lysine, L= Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyr 0 sine, 
X= Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 


384 


1123 


1 


986 


lagvgtqapprrpggemaagqngheewvgsayl'f^ssldkvv 

jjoj^rtXAn^yyjN.vAv xKiUjyAAIiAESGGSPDVLQMLKlHRSDPQ 
LIVQLRFCGRQPCGRFLRAYREGALRAALQRSLAAALAQHSVP 
I/QL\DLRAGAERLEALLADEERCLSCILAQQPDRLRDEELAEL 
EDALRNLKCGSGARGGDGEVASAPLQPPVPSLSEVKPPPPPPP 
AQTFLFQGQPVVNRPLSLKDQQTFARSVGLKWRKVGRSLQRGC 
RALRDPALDSLAYEYEREGLYEQAFQLLRRFVQAEGRRATLQR 
LVEALEENELTSLAEDLLGIiTDPNGGLA 


385 


1124 


240 9 


399 


S S KPKLKKRF S LRS VGRS VRGS VRGILQWRGTVDPPS S AGPLE 

TS SGPPVLGGNSNSNS SGGAGTVGRGLVSDGTS PGERWTHRFE 

RLRLSRGGGALKDGAGMVQREELLSFMGAEEAAPDPAGVGRGG 

GVAGPPSGGGGQPQWQKCRLLLRSEGEGGGGSRLEFFVPPKAS 

RPRLS IPCSS ITDVRTTTALEMPDRENTFVVKVEGPSEYIMET 

VDAQHVKAWSDIQECLSPGPCPATSPRPMTLPIiAPGTSFIjTR 

ENTDSLELSCLNHSESLPSQDLLLGPSESNDRLSQGAYGGLSD 

RPSASISPSSASIAASHFDSMELLPPELPPRIPIEEGPPAGTV 

HPLSAPYPPLDTPETATGSFLFQG\EPEGGEGDQPLSGYPWFH 

wuj^KijiSMAAyjjVljTGGTGSHGWLWQSETRRGEYVLTFNFQG 

KAKHLRLSLNEEGQCRVQHLiWFQS IFDMLEHFRVHPI PLES GG 

SSDWLVSYVPSSQRQQGEQSRSAGEEVPVHPRSEAGSRLGAM 

RGCAREMDATPNASCTLMPFGASDC\EPTTSHDPPQPPEPPSW 

TDP PQPGEE \ EAS R \ APGS GGQQAAAAAKERQEKEKAGG \ GGV 

PEE \ LVPW* LVPVGELGEGHRPQAQEAQGfcLGPGGDAGVPP \ 

MVQLQQSPLGG\DGEEGGHPR\AI\NNQYSFV 


386 


1125 


2204 


1042 


FRAPVGTAARSPQWIRRLPPGLTKEQLEEQLRPLPAHDYFEF " 
FAADLSLYPHLYSRAYINFRNPDDILLFRDRFDGYIFUDSKDP 
a i xuvr xjCtX x u V£»nrJS. 1 oANPETLLGEMEAKTRELIARRTTPLL 
EYlKNRKTiEKQRIREEKREERRRRELEKKRLREEEKRRRREEE 
RCKKKETDKQKKIAEKEWIKLLKKPEKGEEPTTEKPKERGEE 
IDTGGGKQESCAPGAWKARPMEGSLEEPQETSHSGSDKEHRD 
VERS QEQESEAQRYHVDDGRRHRAHHEPERLSRRS EDEQRWGK 
GPGQDRGKKGSQDSGAPGEAMERLGRAQRCDDS PAPJUCERLAN 
KDRPALQLYDPGARFRARECGGNRRICKAEGSGTGPEKREEAE 


387 


1126 


176 


800 


GVWGVCV S GLLQVGS QRAQAWRAWS PMETPLTGTFLWPHI PQG " 
LFFDDSYGFYPGQVLIGPAKIFSSVQWLSGVKPVLSTKSKFRV 
WEEVQWELKVTWITKSFCPGGTDS VSPP/PSVITQENLGRV 
KRLGCFDttAQR/HAWGALSVCLPSQGRASQDCLGMSRKKLRPG 
GGLYGQEGEAPVEEAGCADHVMLPRHPVFPGPFHGRPR 
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Amino acid segment containing signal peptide (A — Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
^Phenylalanine, G=GIycine, H=Histidine, I-Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y-Tyrosine, 
X= Unknown, *=Stop Codon, 7=possible nucleotide deletion, 
\= possible nucleotide insertion) 


382 


1121 


3 


3726 


PAAPEHTDP SEPRGSVS CCS L.LRGLS S GWS S PLLP AP VCNPNK 
AI FTVDAKTTE I L VANDKACGLLG YS SQDL I GQKLTQ F FLRS V 
SDVVEALSEEHMEADGHAAVVFGTVVDI ISRSGEKIPVS VWMK 
RJVIRQERRLCCVVVLEPVERVSTWAFQSDGTVTSCDSLFAHLH 
GYVSGEDVAGQHITDLIPSVQLPPSGQHIPKNLKIQRSVGRAR 
DGTTFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWVFCTISG 
LITLLPDGTIHGINHSFALTLFGYGKTELLGKNITFLIPGFYS 
YMDliAYNS S LQL PDLAS CLD VGNE S GCGERTLDP WQGQD PAEG 
GQDPRINVVLAGGHVVPRDEIRKLMESQDIFTGTQTELIAGGQ 
LLSCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQITALGREEP 
VAIESPGQDLLGESRSEPVDVKPFASCEDSEAPVPAEDGGSDA 
GMCGLCQKAQLERMGVS GPS GS DLWAGAAVAKPQAKGQLAGGS 
LLMHCPCYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLDEPWL 
GVENDREELQTCLIKEQLSQLSLAGALDVPHAELVPTECQAVT 
APVSSCDLGGRDLCGGCTGSSSACYAIiATDLPGGLEAVEAQEV 
DVNSFSWNLKELFFSDQTDQTSSNCSCATSELRETPSSLAVGS 
DPDVGSIiQEQGS CVliDDRELLLLTGTCVDLGQGRRFRES CVGH 
DPTEPLEVCLVSSEHYAASDRESPGHVPSTLDAGPEDTCPSAE 
EPRLNVQVTSTPVIVMRGAAGLQREIQEGAYSGSCYHRDGLRL 
S IQFEVRRVELQGPTPLFCCWLVKDLLHSQRDS AARTRLFLAS 
LPGSTHSTAAELTGPSLVEVIJlARPWFEEPPKAVELEGIiAACE 
GEYSQKYSTMSPLGSGAFGFVWTAVDKEKNKEVVVKFIKKEKV 
LEDCWIEDPKLGKVTLE IAILSRVEHANI IKVLDI FENQGFFQ 
LVMEKHGSGLDLFAFIDRHPRLDEPLASYIFRQVRAG\QSRLV 
SAVGYLRLKDIIHRDIKDENIVIAEDFTIKLIDFGSAAYLERG 
KLFYTFCGTIEYCAPEVLMGNPYRGPELEMWSLGVTLYTLVFE 
ENPFCELEETVEAAIHPPYLVSKELMSLVSGLLQPVPERRTTL 
EKLVTDPWWQPVNLADYTWEEVFRVNKPESGVLSAASLEMGN 
RSLSDVAQAQELCGGPVPGEAPNGQGCLHPGDPRLLTS 


383 


1122 


177 


1365 


PGTSAATCRFLSPPVISLSFTGLCISDLWAVNGVWILVETFM 
LKGGNFFSKHVPWSYLVFLTIYGVELFLKVAGLGPVEYLSSGW 
NLFDFSVTVFAFLGLIiALALNM 

EiXv X KJM V XjU J. I'll? AijXj±rAi v lnOiA3ljXXJJJXr X X OXr/iX vuniir r UWl V 

FPNCCNTSTVADAYRWRNHWGNRTVVEEGYYYLNNFDNI 

FVTLFELTWNNWYI IMEGVTSQTSHWSRLYFMTFYIVTMVVM 

TIT^AFILEAFVPRMNYSRKNQDSEVDGGITLEKEISKEELVA 

VLELYREARGASSDVTRLLETLSQMERYQQHSMVFLGRRSRTK 

SDLSLKMYQEEIQEWYEEHAREQEQQRQLSSSAAPAAQQPPGS 

RQRSQTVT 
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Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D^Aspartic Acid, E= Glutamic Acid, 
F-Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M- Methionine, N=Asparagine, 
P=Proline, Q^Glutamine, R=Arginine S= Serine 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


379 


1118 


3 


2946 


MAADSEPESEVFEITDFTTASEWERFISKVEEVLNDWKLIGNS 

LGKPLEKGIFTSGTWEEKSDEISFADFKFSVTHHYLVQESTDK 

EGKDELLEDVVPQSMQDLLGMNNDFPPRAHCLVRWYGLREFVV 

IAPAAHSDAVLSESKCNLLLSSVSIALGNTGCQVPLFVQIHHK 

WRRMYVGECQGPGVRTDFEMVHLRKVPNQYTHLSGLLDIFKSK 

IGCP^TPLPPVSIAIRFTYVLQDWQQYFWPQQPPDIDALVGGE 

VGGLEFGKLP FG ACEDP I S ELHLATTW\ PHLTEG I IVDNDVYS 

DLDP IQAPHWS VRVRKAENPQCLLGDFVTEFFKI CRRKESTDE 

ILGRSAFEEEGKETADITHALSKLTEPASVPIHKLSVSNMVHT 

AKKKIRKHRGVEESPLNNDVLNTILLFLFPDAVSEKPLDGTTS 

TDNNNPPSESEDYNLYNQFKSAPSDSLTYKLALCLCMINFYHG 

GLKGVAHLWQEFVLEMRFRWENNFLIPGLASGPPDLRCCLLHQ 

KLQMLNCCIERKKARDEGKKTSASDVTNIYPGDAGKAGDQLVP 

DNLKETDKEKGEVGKSWDSWSDSEEEFFECLSDTEELKGNGQE 

SGKKGGPKEMANLRPEGRLYQHGKLTLLHNGEPLYIPVTQEPA 

PMTEDLLEEQS EVLAKLGTS AEGAHLRARMQS ACLLSDMES FK 

AANPGCSLEDFVRWYSPRDYIEEEVIDEKGNWLKGELSARMK 

IPSNMWVEAWETAKP I PARRQRRLFDDTREAEKVLHYLAIQKP 

ADLARHLLPCVIHAAVLKVKEEESLEMISSVKKI IKQI ISHSS 

KVLHFPNPEDKKLEEI IHQITNVEALIARARSLKAKFGTEKCE 

QEEEKEDLERFVSCLLEQPEVLVTGAGRGHAGRIIHKLFVNAQ 

RAAAMTPPEEELKRMGSPEERRQNSVSDFPPPAGREFILRTTV 

PRPAPYSKALPQRMYSVLTKEDFRLAGAFSSDTSFF 


380 


1119 


2333 


670 


SPTRTGDRSVSLIVFLTEGKPTVGETHTLKILNNTREAARGQV ' 
CIFTIGIGNDVDFRLLEKLSLENCGLTRRVHEEEDAGSQLIGF 
YDE IRTPLLSD IRIDYPPS S WQATKTLFPNYFNGSEI I IAGK 
LVDRKLDHLHVEVTASNSKKFI ILKTDVPVRPQKAGKDVTGS P 
RPGGDGEGDTNHIERLWSYLTTKELLSSWLQSDDEPEKERLRQ 
RAQALAVSYRFLTPFTSMKLRGPVPRMDGLEEAHGMSAAMGPE 
PWQSVRGAGTQPGPLLKKPYQPRIKISKTSVDGDPHFWDFP 
LSRLTVCFNIDGQPGDILRLVSDHRDSGVTVNGELIGAPAPPN 
GHKKQRTYLRTITILINKPERSYLEITPSRVILDGGDRLVLPC 
v v v uonujja vov o>uMiiiM V l v I J.QGS IAFV ILjIHIjYKKPAP 
FQRHHLGFYIANSEGLSSNCHGLLGQFLNQDARLTEDPAGPSQ 
NLTHPLLLQVGEGPEAVLTVKGHQVPVVWKQRKIYNGEEQIDC 
WFARNNAAKLIDGEYKDYLASHPFDTGMTLGQGMSREL 


381 


1120 


102 


426 


VPLESLSCSHADNWKQELTKFISPDQLPVEFGGTMTDPDGNPK 
CLTKINYGGEVPKSYYLCKQVRLQYEHTRSVGRGSSLQVENEI 
LFPGCVLRCPEVLQHLQPGSF 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Giutamine, R=Arginine, S= Serine, 
T=Threonine, V -Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


378 


1117 


1 


3585 


AFLSKVEEDDYPSEELLEDENAINAKRSKEKNPGNQGRQFDVN 
LQVPDRAVLGTIHPDPE I EES KQETSMI LDS EKTSETAAKGVN 
TGGREPNTWEKERPLADKKAQRPFERSDFSDSIKIQTPELGE 
VFQNKDSDYLKNDNPEEHLKTSGLAGE PEGELS KEDHENTEKY 
MGTESQGS AAAEPEDDS FHWTPHTS VEPGHSDKREDLLI I S S F 
FKEQQS LQRFQKYFNVHELEALLQEMS SKLKS AQQESLP YNME 
KVLDfcVFRASE'sQILSIAEKMLDTRVAENRDLGMNENNIFEEA 
AVLDDIQDIiIYFVTlYKHSTAEETATLVMAPPLEEGLGGAMEEM 
QPLHEDNFSREKTAELNVQVPEEPTHLDQRVIGDTHASEVSQK 
PNTEKDLDPGPVTTEDTPMDAIDANKQPETAAEEPASVTPLEN 
AI LL I YS FMFYLTKSLVATLPDDVQPG PDF YGLP WKPVF I T AF 
IiGI AS FAI FLWRTVLVVKDRVYQVTEQQIS EKLKT IMKENTEL 
VQKLSNYEQKIKESKKHVQETRKQNMILSDEAIKYKDKIKTLE 
KNQE IXJ3DTAKNLRA/MLES EREQNVKNQDLI S ENKKS I EKLKD 
VIS MNAS E FS EVQ I ALNEAKLS E E KVKS E CHRVQE ENARLKKK 
KEQLQQEIEDWSKIilAELSEQIKSFEKSQKDLEVALTHKDDNI 
NALTNCITQLNLIiECESESEGQNKGGNDSDELANGEVGGDRNE 
KMKNQIKQMMDVSRTQTAISVVEEDLKLLQLKL\RASVSTKC\ 
NLEDQVKKLEDDRNS LQAAKAGLEDECKTLRQKVE ILNELYQQ 
KEMALQKKLSQEEYERQEREHRLSAADEKAVSAAEEVKTYKRR 
IEEMEDELQKTERSFKNQIATHEKKAHENWLKARAAERAIAEE 
TTRPa ATTT.I^HKX^TjDTjTOKMAMI^OEEPVIVKPMPGKPNTONPPRR 
GPLSQNGSFGPSPVSGGECSPPLTVEPPVRPLSATLNRRDMPR 
SEFGSLDGPLPHPRWSAEASGKPSPSDPGSGTATMMNSSSRGS 
SPTRVLiDEGKVNMAPKGPPPFPGVPLMSTPMGGPVPPPIRYGP 
PPQLCGPFGPRPLPPPFGPGMRPPLGLREFAPGVPPGRRDLPL 
HPRGFLPGHAPFRPLGSLGPREYFIPGTRLPPPTHGPQEYPPP 
PAVRDLLPSGSRDEPPPASQSTSQDCSQALKQSP 
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Amino acid segment containing signal peptide (A = Alanine, 

C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 

F= Phenylalanine, G=Glycine, H=Histidine, I=Iso!eucine, 

K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 

P=Proline, Q=Glutamine, R=Arginine, S=Serine, 

T= Threonine, V = Valine W=Trvnrnnhan v-TvrAci^ 
aauwuiauav, v t uuijw, tt i iyyiuyudiiy i - • tyrosine, 

X=Unknown, *=Stop Codon, /=possibIe nucleotide deletion, 
\ = possible nucleotide insertion) 


375 


1114 


1 


1147 


G I RGGGS LAS GGPGPGHASLSQRLRLYLADSWNQCDLVALTCF " 
LLGVGCRLTPGLYHLGRTVLCIDFMVFTVRLLHI FTVNKQLGP 
KIVIVSKMMKDVFFFLFFLGVWLVAYGVATEGLLRPRDSDFPS 
I LRRVFYRPYLQ I FGQ I PQEDMDVALMEHSNCS S E PGFWAHP P 
GAQAGTCVS QYANWLWLLLVI FLLVANILLVNLLI AMFS YTF 
GKVQGNSDL YWKAQRYRL I RE FHS RP ALAP P F I VI S HLRLLLR 
QLCRRPRSPQPSSPALEHFRVYLSKEAERKLLTWESVHKENFL 
IiARARDKRESDSERLKRTSQKVDLALKQLGHIREYEQRLKVLE 
REVQQCSRVLGWVAEALSRSALLPPGGPPPPDLPG3KD 


376 


1115 


3 


>329 


L I KLCKS KAKS CENDLEMGMLNS KFKKTRYQAGMRNS ENLTAN " 

NTLSKPTRY/QGELKEIKQDISSLRYELLEEKSQATGELADLI 

QQLSEKFGKNLNKDHLRVNKGKDI 


377 


1116 


1 


2043 


LPLLHAGFNRRFMENS S 1 I ACYNELIQIEHGEVRSQFKLRACN 
S VFTALDHCHEAI E I TSDDHVIQYVNPAFERMMG YHKGE LLGK 
ELADLPKSDKNRADLLDT INTC I KKGKEWQGVYYARRKS GDS I 
QQHVKITPVIGQGGKIRHFVSLKKLCCTTDNNKQIHKIHRDSG 
DNSQTEPHSFRYKNRRKESIDVKSISSRGSDAPSLQNRRYPSM 
ARIHSMTIEAP ITKVINI INAAQENS PVTVAEALDRVLE I LRT 
TELYSPQLGTKDEDPHTSDLVGGLMTDGLRRIjSGNEYVFTKNV 
HQSHSHLAMP ITINDVPPCI SQLLDNEES WDFNI FELEAI THK 
RPLVYLGLKVFSRFGVCEFLNCSETTLRAWFQVIEANYHSSNA 
YHNSTHAADVLHATAF'FLGKERVKGSLDQLDEVAALIAATVHD 
VDHPGRTNS FL\ CNAGSELAVLYNDT\ AV\ LE S HHTALAFQ \ L 
TVKDTK\CNIFKNID/RGNHYRTLRQAI IDMVLATEMTKHFEH 
VNKFVNS INKPMAAE IEGSDCECNPAGKNFPENQ I LI KRMMI K 
CADVANPCRPLDLC I EWAGRI S EEYFAQTDEEKRQGLP WMPV 
FDRNTCS I PKSQ I S F ID YFI TDMFDAWDAFAHLPALMQHLADN 
YKHWKTLDDLKCKSLRLPSDRLKPSHRGGLLTDKGHCESQ 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D-Aspanic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L = Leucine, M= Methionine, N=Asparagine, 
P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonme, V= Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


371 


1110 


3 


1608 


RPQTLKGHQEKIRQRQSILPPPQGPAPIPFQHRGGDSPEAKNR 
VGPQVPIiSEPGFRRRESQEEPRAVLAQKIEKETQILNCALDDI 
EWFVARLQKAAEAFKQLNQRKICGKI^ 

\SEGEFIDCFQKIKLAINLLAKLQKHIQNPSAAELVHFLFGPIi 
DLIVNTCSGPDIARSVSCPLLSRDAVDFLRGHLVPKEMSLWES 
LGESWMRPRSEWPREPQVPLYVPKFHSGWEPPVDVLQEAPWEV 
EGLASAPIEEVSPVSRQS IRNSQKHSPTSEPTPPGDALPPVSS 
PHTHRGYQPTPAMAKYWILYDFTARNANELSVLKDEVLEVLE 
DGRQWWKLRS RS GQAGYVPCNI LGEARPEDAGAPFEQAGQKYW 
GPASP'raKLPPSFPGNKDELMQHMDEVNDELIRKISNIRAQPQ 
RHFRVERSQPVSQPLTYESGPDEVRAWIiEAKAFSPRIVENLGI 
LTGPQLFSLNKEELKKVCGEEGVRVYSQLTMQKAFLEKQQSGS 
ELEELMNKFHSMNQRRGEDS 


372 


1111 


3 


1046 


AWHEGLVS S P AIGAYLS AS YGDS LWLVATWALLD I CP I LVA 
VPESIiPEKMRPVSWGAQISWKQADPFASLKKVGKDSTVLL\IC 
ITVCLS YLPEAG \ Q YS S FF \LYLR \QVI GFG \ S VKI AAFI AMV 
GILS I VAQTAFLS ILMRSLGNKNTVLLGLGFQMLQIiAWYGFGS 
QAWMMWAAGTVAAMSS ITFPAISALVSRNAESDQQGVAQGI IT 
GIRGLCNGLGPALYGFIFYMFHVELTELGPKLNSNNVPLQGAV 
I PGPPFLFGACI VLMS FLAALFI PE YSKAS GVQKHSNS S S GSL 
TNTPERGSDED I E PLLQD S S I WELS S FEEPGNQCTEL * TRQKV 
GFCIRHL 


373 


1112 


1 


1950 


MAAGLATWLP FARAAAVGWLPLAQQ PLP PAPGVKAS RGDEVLV 
VNVS GRRFET WKNTLDR Y PDTLLG S S E KE F F YD AD S GE YF FDR 
DPDMFRHVLNFYRTGRLHCPRQEC IQAFDEELAFYGLVPELVG 
DCCLEEYRDRKKENAERLAEDEEAEQAGDGPALPAGSSLRQRL 
WRAFENPHTSTAALVFYYVTGFFIAVSVIANWETIPCRGSAR 
RSSREQPCGERFPQAFFaVDTACVLIFTGEYLIJRLFAAPSRra 
FI^SVMSLIDWAILPYYIGLLVPKNDDVSGAFVTLRVFRVFR 
I FKFS RHSQGLR I LGYTLKS CASELGFLLFS LTMAI 1 1 FATVM 
FYAEKGTNKTNFTS I PAAFWYTIVTMTTLGYGDMVPST I AGKI 
FGS I CSLSGVLVI ALPVPVIVSNFSRI YHQNQRADKRRAQQKV 
RLARIRIJ^SGTTNAFLQYKQNGGLEDSGSGEEQAVCVRNRSA 
FEQQHHHLLHCLEKTTCHEFTDELTFSEALGAVSPGGRTSRST 
SVSSQPVGPGSLLSSCCPRRAKRRAIRI*ANSTASVSRG\SMQE 
LDMLAGL \RRSHAP \QSRS SL \NAKPHDSLDLNCDSG\DFVAA 
IISIPTPPANTPDESQPSSPGGGGRAGSTLRNSSLGTPCLFPE 
TVKISSL 


374 


1113 


4 


664 


GWGKPFKDWTTGGQDTGGEPALLVGAGEGRAPRLNCPSGQIRS 
PGPGDLS I YDNWTR YFNRS S PVYGLVP/RSKTSAR I YPTYHTA 
FDTFDYVDKFLDPGEEGDKGHPETRTGEAED*ALALSPCRR\F 
SSHQAVARTAGSVILRLSDSFFLPLKVSDYSETLRSFLQAAQQ 
DLGALLEQHS ISLGPLVTAVEKFEAEAAALGQRISTLQKGSPD 
PLQVRML 
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Ammo acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenyialanine, G=Glycine, H=Histidine, I=IsoIeucine, 
K=Lysine, L= Leucine, M=Methionine, N = Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
l-inreonine, V=Valme, W= Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion) 


367 


1106 


2 


1398 


IMLDGRVRWLTPVI S ALWEAEMEDVI ARMQDEKNGI P IRTVKS ' 
FLSKIPSVFSGSDIVQWLIKNLTIEDPVEALHLGTLMAAHGYF 

fpisdhvltlkddgtfyrfqtpyfwpsncWepentdyavylck 
rtmqnkarlelad yeaeslarlqrafarkwef i fmqaeaqakv 

DKKRDKI ERK I LDS QERAF WDVHRP VPGCVNTTFVn t xnr ccdm 

RNPHKTRKSVYGLQNDIRSHSPTHTPTPETKPPTEDELQQQIK 
YWQI QLDRHRLKMS KVADS LLS YTEQYLE YDP FLLPPDP SNPW 

LSDDTTFWELEASKEPSQQRVKRWGFGMDEALKDPVGREQFLK 
FLESEFSSENIiRFWIAVEDLKKRPIKEVPSPVOETWni7T?T.aDr« 

APSAI^SKSYDKTTQNVKEPGRYTFEDAQEHIYKLMKSDSY 
PRFIRSSAYQELLQAKK\KGKSLTSKRLTSLAQSY 


368 


1107 


1 


461 


GTRDYPRIVNHIiDHTYVTAPQAFMMFQYF 

VLTTNQ I YVTRHEKAAYVLMGDQGL PGVF I LYELS PMMVNI/TE 
IHTFFSLFLTIVGA\TIGGMFFEHFVINYliTHKWGLGFYFKNE 
NSLQGGHRTLYGVNFFMYWSLRGGS 


369 


1108 


2 


1522 


SVWWNSQRQFWRAWGCAGPCGRAVFLAFGLGLGLIEEKQAES 
RRAVSACQEIQAIFTQKSKPGPDPLDTRRLQGFRLEEYLIGQS 
IGKGCSAAVYEATMPTLPQNLEVTKSTGLLPGRGPGTSAPGEG 
QERAPGAPAFPIjAIKMMWNISAGSSSEAILNTMSQELVPASRV 
ALAGEYGAVTYRKS KRGPKQLAPHPNI I RVLRAFTS S VPLLPG 
ALVDYPDVLP SRLHPEGLGHGRTLFLVMKNYPCTI .P nVT .h/mt 
PS PRLAAMMLLQLLEGVDHLVQQGIAHRDLKSDNILVELDPDG 
CP WLVIADFGCCLADES IGLQLPFS S WYVDRGGNGCLMAPEVS 
TARPGPRAV1DYS KADAWAVGAIAYE I FGLVNP FYGQGKAHLE 

SRSYQEAQLPALPESVPPDVRQLVRALLQREASKRPSARVAAN 
VLHLSLWGEHILALKNLKIjD^ 

CVETKMKMLFLANLECETLCQAALLLCSWRAAL 


370 


1109 


105 


1252 


RPLLRLAELPDHCYRMNSSPAGTPSPQPSRANGNINLGPSANP 
NAQPTDFDFLKVIGKGNYGKVLLAKRKSDGAFYAVKVLQKKS I 
LKKKEQSHIMAERSVLLKNVRHPFLVGI^^ 
YVNGGELFFHLQRERRFLEPRARFYAAEVASAIGYIiHSLNI I Y 
RDLKPENILLDCQGHVVLTDFGLCKEGVEPEDTTS TFCGTPEY 
I*APEVL\RKEP YDRAVDWWCLGAVXiYEMLHGLPPFYSQDVS QM 
YENILHQPLQIPGGRWAACDLI^SLLHKDQRQRIXSSKADFL^ 
I KNHVFFS P INWDDLYHKRLT P P FNPNVTGPADLKHFDPE FTQ 
EAVSKS IGCTPDTVAS S SGAS S AFLGFS YAPEDDD I LDC 
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363 


1102 


2 


2855 


AAGATMERDGCAGGGSRGGEGGRAPREGPAGNGRDRGRSHAAE 

APGDPQAAASLLAPMDVGEEPLEKAARARTAKDPNTYKVLSLV 

LSVCVLTTILGCIFGLKPSCAKEVKSCKGRCFERTFG\NCRCD 

AACVELG \NCCLGLPGGTC I \ E P \EHI W \ TCNKFRCG \ EKRLT 

RSLCACSDDCKD\RGDCLPSNLQFLCVQGE\KSWGRKNPCESH 

LMEP \QCP \ AGFETPS LPLLjI F / SLDGFRAE YLHTWGGLIjPVT 

SKLldKCGTYTKNMRPVYPTKTFPNHYS IVTGLVPESHGI INNK 

MYDPKMNAS FS LKSKEKFNPEWYKGEP I WVTAKYQGLKSGTFF 

WPGSDVEING I FPD I YKMYNGS VPFEERI LAVLQWLQLPKDER 

PHFTTLYLEEPDSSGHSYGPVSSEVIKALQRVDGMVGMLMDGL 

KEIiNLHRCLNIjILISDHGMEQGSCKICYIYLNKYLGDV 

YGPAARLRPSDVPDKYYS FNYEGIARNLS CREPNQHFKPYLKH 

FLPKRLHFAKSDRIEPLTFYLDPQWQIiALNPSERKYCGSGFHG 

SDNVFSNMQALWGYGPGFKHGIEADTFENIEVYNLMCDLLNI* 

TPAPNNGTHGSLNHLLKNPVYTPKHPKEVHPLVQCPFTRNPRD . 

NLGCSCNPSILPIEDFQTQFNLTVAEEKIIKHETLPYGRPRVL 

QKEOTICLLSQHQFMSGYSQDILMPLWTSYTVDRNDSFSTEDF 

SNCLYQDFR I PLS PVHKCS FYKNNTKVS YGFLS PPQLNKNS SG 

I YSEALLTTNI VPMYQS FQVI WRYFHDTLLRKYAEERNGVNVV 

SGPVFDFDYIX5\RCDSL\ENIjRQKRRVHPVTQEIIFWIPNSTSF 

Y/WLTSC\KDTSQTPLHC\ENL\DTLGFPFCLHRDWINSETC 

\VHG\KHDSSW\VEEFVKCLHRA\RITGC+GTSLGLSFYQQRK 

EPVSDILKLKTHLPTFSQED 


364 


1103 


657 


1 


TVPPPPGGPSPAPLHPKRSPTSTGEAELKEERLPGRKASCSTA 

GSGSRGLPPL\SPMVSSAHNPNKAEIPERRiCDSTSTPNNIiPPS 

MMTRRNTYVCTERPGAERPSLLPNGKENSSGTPRVPPASPSSH 

S LAP P SGERSRLARGS T I RS TFHGGQVRDRRAGGWGWFFNKHA 

LQRAPRNAGAPSIMPGHRTVLINYGGGQDLKNWE 

HRR 


365 


1104 


1 


1313 


HTLHHSSPTSEAEEFVSRLSTQNYFRSLPRGTSNMTYGTFNFL 
GGRLM I PNTGI S LL I P PDAI PRGKI YE I YLTLHKPEDVRLPliA 
GCQTLLSPIVSCGPPG\VLLTRPVIIiG\MDHCG\EPSPDSW\S 
LRLKKQSCEGSWEDVLHLGEEAPSHLYYCQLEASACYVFTEQL 
S RYALVGEALS VAAAKRLKLLLFAP VACTS LE YN I LVYCLHDT 
HDALNVVVQLEKQLQGQLIQEPLVLHFKDS YHNLRLS IHDVPS 
SLWKS KLiIjVS YQE I P FYHI WNGTQRYLHCTFTLERVS P STSDL 
ACKLWVWQVEGDGQS FS INFNI TKDTRFAELIiALES EAGVPAIi 
VGPSAFKIPFLIRQKIISSLDPPCRRGADWRTLAQKLHLDSHL, 
SFFASKPSPTAMILNLWEARHFPNGNLSQLAAAVAGTGPAGRW 

LLSQCSEAEC 


366 


1105 


1 


343 


GSAAGQVQQQQQRRHQQGKVTVKYDRKELRKRLVLEEWIVEQL 
GQLYGCEEEEMPEVEIDIDDLFDAYSDEQRASKLQEALVDCYK 
PTEE F I KELLSR I RGMRKLS P \ PQKKS V 
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C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
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362 



1101 



5433 



RTRGlIEFDPKyTAFEVEEDVGLIMIPWRLHGTYGYVTADPISQSSSASPGG 

VD YILHGSTVTFQHGQNIiSFINIS I IDDNESEFEEPIEILLTGATGGAVLGRH 

LVSRIIIAKSDSPFGVIRFIiNQSKISIANPNSTMILSLVLERTGGIiLGEIQVN 

WETVGPNSQEALLPQNRDIADPVSGLFYFGEGEGGVRTIILTIYPHEEIEVEE 

TF I IKLHLVKGEAKLDSRAKDVTLTIQEFGDPNG WQFAPETLSKKTYSEPLA 

LEGPLLITFFVRRVKGTFGEIMVYWELSSEFDITEDFLSTSGFFTIADGESEA 

SFDVHLLPDEVPEIEEDYVIQIjVSVEGGAELDLEKSITWFSWANDDPHGVFA 

LYSDRQS ILIGQMLIRS IQIN ITRLAGTFGDVAVGLRI SSDHKEQP, I VTENAE 

RQLWKDGATYKVDVVPIKNQVFLSI^SMFTLQLVTVMliVGGRFYGMPTIIiQE 

AKSAVLPVSEKAANSQVGFESTAFQLMNITAGTSHVMISRRGTYGALSVAWTT 

GYAPGLEIPEFIVVGNMTPTLGSLSFSHGEQRKGVFLWTFPSPGWPEAFVLHL 

SGVQSSAPGGAQLRSGFI VAE I EPMGVFQFSTSSRWI I VSEDTQMIRLHVQRL 

FG FHSDL I KVS YQTTAGS AKP LED FE P VQNGELF FQKFQT EVD FE I T 1 1 NDQ L 

SEIEEFFYlNIiTSVEIRGLQKFDVNWSPRLNLDFSVAVITILDNDDIiAGMDIS 

FPErnVAVAVDTTLIPVETESTTYLSTSKTTTILQPTNVVAIVTEATGVSAXP 

EKLVTLHGTPAVSEKPDVATVTANVSIHGTFSLGPSIVYIEEEMKKGTFNTAE 

VLIRRTGGFTGNVSITVKTFGERCAQMEPNALPFRGIYGISNLTWAVEEEDF^ 

EQTLTLIFLDGERERKVSVQILDDDEPEGQEFFYVFLTNPQGGAQIVEGKDDT 

GFAAFAMVIITGSDLHNGIIGFSEESQSGLELREGAVMRRLHLIVTRQPNRAF 

EDVKVFWVTLNKTWVLQKDGVNLMEELQSVSGTTTCTMGQTKCFISIELKP 

EKVPQVEVYFFVELYEATAGAAlNNSARFAQIKILESDESQSLVYFSVGSRIiA 

VAHKKATLI SLQVARDSGTGLMMSVNFSTQELRSAETIGRTI I S PAI SGKDFV 

ITEGTLVFEPGQRSTVLDVILTPETGSLNSFPKRFQIVLFDPKGGARIDKVYG 

TANITLVSDADSQAIWGtiADQLHOPVNDDILNRVLHTISMKVATENTDEQLSA 

MMHLIEKITTEGKIQAFSVASRTLFYEILCSliINPKRKDTRGFSHFAELTEMF 

AFSLLTNVTQSSPGEKSKTILDSCPYLSILAIjHWYPQQINGHKFEGKEGDYIR 

IPERLLDVQDAEIMAGKSTCKLVQFTEYSSQQWFISGNNLPTLKNKVLSLSVK 

GQSSQLLTNDNEVLYRI YAAE PRI I PQTSLCLLWNQAAAS WLSDSQFCKVI EE 

TADYVECACLHMSVYAVYARTDNLSS YMEAFFTSGFICI SGLCLAVLSHI FCA 

R YSMFAAKLLTHMMAASLGTQ I LFLASAYAS PQLAEESCS AMAAVTKYLYLCQ 

FSWMLIQSVNFWYVLVMiroEHTERRYLLFFLLSWGIiPAFVVILLIVILKGIYH 

QSMSQI YGLIHGDLCFI PNVYAALFTAALVPLTCLVWFWFI HAYQVKPQWK 

A YDD VFRG RTNAAE I P L I L YLFAL I S VTWL WGGLHMA YRHFWML VL FVI FNS L 

QLIA YPLFYFLLL*DQSSSAS PGGVDYIIiHGSTVTFQHGQNLSFINISI IDDN 

ESEFEEPIEILLTGATGGAVU3RHLVSRIIIAKSDSPFGVIRFLMQSKISIAN 

PNSTMILSLVLERTGGLLGEIQVNWETVGPNSQEALLPQNRDIADPVSGLFYF 

GEGEGGVRTIILTIYPHEEIEVEETFIIKLHLVKGEAKLDSRAKDVTIjTIQEF 

GDPNGWQFAPETLSKKTYSEPLALEGPLLITFFVRRVKGTFGEIKVYWELSS 

EFDITEDFLSTSGFFTIADGESEASFDVHLLPDEVPEIEEDYVIQLVSVEGGA 

ELDLEKS ITWFS VYANDD PHGVFAL YSDRQS I LI GQNL X R5 1 Q INITRLAGTF 

GDVAVGLRI SSDHKEQPI VTENAERQLWKDGATYKVD WPI KNQVFLSLGSN 

FTLQLVTVMLVGGRFYGMPTILQEAKSAVLPVSEKAANSQVGFESTAFQLMNI 

TAGTSHVMISRRGTYGALSVAWTTGYAPGLEIPEFIVVGNMTPTLGSLSFSHG 

EQRKGVFLWTFPSPGWPEAFVLHLSGVQSSAPGGAQLRSGFIVAEIEPMGVFQ 

FSTSSRKI I VSEDTQMIRLHVQRLFGFHSDIiI KVSYQTTAGSAKPLEDFEPVQ 

NGELFFQKFQTEVDFEITIINDQLSEIEEFFYINLTSVEIRGLQKFDVNWSPR 

LNLDFS VAVTT I LDNDDLAGMD I SFPETTVAVAVDTTLI PVETESTTYLSTSK 

TTTILQPTNVVAIVTEATGVSAIPEKLVTLHGTPAVSEKPDVATVTANVSIHG 

TFSLGPSIVYI EEEMKNGT FNT AE VL I RRTGG FTGNVS I TVKT FG ERCAQME P 

NALPFRG I YGI SNLTWAVEEEDFEEQTLTLIFLDGERERKVSVQI LDDDEPEG 

QEFFYVFLTNPQGGAQIVEGKDDTGFAAFAMVIITGSDLHNGIIGFSEESQSG 

LELREGAVMRRIiHLlVTRQPNRAFEDVKVFWRVTLNK^ 

QSVSGTTTCTMGC/TKCFISIEIJCPEKVPQVEVYFFVELYEATAGAAINNSARF 

AQIKILESDESQSLVYFSVGSRLAVAHKKATLISLQVARDSGTGLMMSVNFST 

QELRSAETlGRTIISPAISGKDFVITEGTLVFEPGQRSTVIiDVILTPETGSLN 

SFPKRFQIVLFDPKGGARIDKVYGTANITLVSDADSQAIWGXADQLHQPVNDD 

I LtTRVLHTI SMKVATENTDEQLSAMMHLI EKITTEGKIQAFS VASRTLFYE I L 

CSLINPKRKDTRGFSHFAELTENFAFSIiTNVTOSSPGEKSKTlLDSCPYLSI 

LALHVf^PO^INGHKFEGKEGDYIRIPERLLDVQDAEIMAGKSTCKLVQFTEYS 

SO^WFISGNmiPTLKNKVLSLSVKGQSSQLLTNDNEVLYRIYAAEPRIIPQTS 

LCI^WNQAAASWLSDSQFCKVIEETADYVECACLHMSVYAVYARTDNLSSYNE 

AFFTSGFICISGLCLAVLSHIFCARYSMFAAKLLTHMMAASIiGTQII*FIiASAY 

ASPQLAEESCSAMAAVTHYLYLCQFSWMLIQSWFWYVLVMNDEHTERRYLLF 

FLLSWGLPAFWILIjI VI LKG I YHQSMSQ I YGLIHGDLCF I PNVYAALFTAAL 

VPLTCLWVFWFI HAYQVKPQWKA YDD VFRGRTNAAE I PL I LYLFALT S VTW 

LWGGLHMAYRHFWMLVLFVI FNSLQLLVPSVLLFTSMRSTFFSFHTGTLTSRE 

KKSTPVLTCLLS PD S KGLG VLC FLNTEWAFQ VH 
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P=Proline, Q^Glutamine, R=Arginine, S-Serine, 
T=Threonme, V= Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
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361 


1100 


1 


2636 


MGLKARRAAGAAGGGGDGGGGGGGAANPAGGDAAAAGDEERKV 
GIAPGDVEQVTLALGAGADKDGTLLLEGGGRDEGQRRTPQGIG 
LLAKTPLS RPVKRNNAKYRRIQTL I YDALERPRG WALL YH \ AL 
VFLIVLG\CLIIiAVL\TTFKEYETVSGDWLLLLETFAIFIFGA 
EFALRIWAAGCCCRYKGWRGRLKFARKPLCMLDIFVLIASVPV 
VAVGNQGNVLATS LRS LRFLQILRMLRDGPGEGGTWKLLG \ S A 
ICAHSKELITAWYIGFLTLILSSFLVYLVEKDVPEVDAQGEEM 
KEEFETYADALWWGLITLATIGYGDKTPKTWEGRLIAATFSLI 
GVS FFALPAGI LGSGLALKVQEQHRQKHFEKRRKPAAELI QAA 
WRYYATNPNRIDLVATWRFYESWSFPFFRKEQLEAASSQKLG 
LLDRWLSNPRGSNTKGKLFTPLNVDAIEESPSKEPKPVGLNN 
KERFRTAFRMKAYAF WQS S EDAGTGDPMAEDRGYGNDFP I EDM 
I PTLKAAI RAVRILQ FRLYKKKFKETLRPYDVKDVI EQYS AGH 
LDMLSRIKYLQTRIDMIFTPGPPSTPKHKKSQKGSAFTFPSQQ 
SPRNEPYV\ARPST\SEI\EDQRH*WGKFVKSLKGQV\QGLGR 
KLDFLVDMHMQHMERLQVQVTEYYPTKGTS S PAEAEKKEDNRY 
SDLKTIICNYSETGPPEPPYSFHQVTIDKVSPYGFFAHDPVNL 
PRGGPSSGKVQATPPSSATTYVERPTVLPILTLLDSRVSCHSQ 
ADLQGPYSDRI S PRQRRS I TRDSDTPLS LMS VNHEELERS P SG 
FS I SQDRDDYVFGPNGGS SWMREKRYLAEGETDTDTDPFTPSG 
SMP\LSSTGDGISDSVWTPSNKPI 
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360 


1099 


2 


1601 


FVREIRGPAVPRLTSAEDRHRHGPHAHSPELQRTGRDYSLDYL 
PFRLWGI WATFCLVLVATEAS VLWYFTRFTEEGFCALI SL 
IFIYDAVGKMIiNLTHTYPIQKPGSSAYGCLCQYPGPGGNESQW 
IRTRPKDRDD I VS MDLGLINAS LLP PPECTRQGGHPRGPGCHT 
VPDIAFFSLLLFLTSFFFAMALKCVKTSRFFPSWRKGLSDFS 
SVLAILLGCGLDAFLGLATPKLMVPREFKPTLPGRGWLVSPFG 
ANPWWWS VAAALPALLLS ILI FMDQQITAVILNRMEYRLQKGA 
GFHLDLFWVAVLMLLTSALGLPWYVSATVISLAHMDSLRRESR 
ACAPGERPNFLG I REQRLTGLWF I LTGAS I FLAP VLKF I PMP 
VLYGIFLYMGVAALSS IQFTNRVKLLL\MPAKHQPDLLLLRHV 
PLTRVHLFTAIS FA\CLGLLW\ IIKSTPAAI IFPLMLLGLVGV 
RKALERVFSPQELLWLDELMPEEERSIPEKGLEPEHSFSGSDS 
EDS ELMYQPKAPE INI S VN* LE * EFVRE IRGPAVPRLTS AEDR 
HRHGPHAHS PELQRTGRDYS LDYLPFRLWVGI WVATFCLVLVA 
TEASVLVRYFTRFTEEGFCALISLIFIYDAVGKMLNLTHTYPI 
QKPGSSAYGCLCQYPGPGGNESQWIRTRPKDRDDIVSMDLGLI 
NASLLPPPECTRQGGHPRGPGCHTVPDIAFFSLLLFLTSFFFA 
MAIJCCVKTSRFFPSVVRKGLSDFSSVLMLLGCGLDAFLGLAT 
PKI^4VPREFKPTLPGRGWLVSPFGANPWWWSVAAALPALLLSI 
LI FMDQQI TAVI LNRME YRLQKGAGFHLDLFCVAVLMLLTS AL 
GLPWYVSATVISLAHMDSLRRESRACAPGERPNFLGIREQRLT 
GLWF I LTGAS I FLAP VLKF I PMPVLYG I FL YMGVAALS SIQF 
TNRVKLLLDASKTPARPATLAACASDQGPPLHSHQLCPVWGCF 
GIIKS TPAAI I FPLMLLGLVGVRKALERVFS PQELLWLDELMP 
EEERS IPEKGLEPEHS FSGSDSEDSELMYQPKAPE INI SVN 
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C=Cysteine, D=Aspartic Acid, E== Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=lsoleucine, 
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\= possible nucleotide insertion) 


358 


1097 


4747 


4550 


MAYS WQTDPNPNT2SHEKQYEHQEFLFVNQPHS S SQVS LGFDQI 

VDEISGKIPHYESEIDENTFFVPTAPKWDSTGHSLNEAHQISL 

NEFTSKSRELSWHQVSKAPAIGFSPSVLPtfPQNTNKECSWGSP 

IGKHHGADDSRFS ILAPSFTSLDKINLEKELENENHNYHIGFE 

SSIPPTNSSFSSDFMPKEENKRSGHVWIVEPSLMLLKGSLQPG 

MWESTWQKNIES IGCS IQLVEVPQSSNTSLASFCNKVKKIRER 

YHAADVNFNSGKIWSTTTAFPYQLFSKTKFNIHIFIDNSTQPL 

HFMPCANYLVKDLIAEILHFCTNDQLLPKDHILSVWGSEEFIiQ 

OTHCLGSHKMFQKDKSVIQLHLQKSREAPGKLSRKHEEDHSQF 

YliNQLLEFMHIWKVSRQCLLTLIRKYDFHLKYLLKTQENVYNI 

I EEVKKI C S VLGCVETKQ ITDAVNELS LI LQRKGENF YQS SET 

SAKGLIEKVTTELSTSIYQLINVYCNSFYADFQPVNVPRCTSY 

LNPGLPSHLSFTVYAAHNIPETWVHRINFPLEIKSLPRESMIiT 

VKLFGIACATNNANLLAWTCLPLFPKEKS ILGSMLFSMTLQSE 

PPVEMITPGVWD VSQPS P VTLQ IDFPATGWEYMKPDS EENRSN 

IiEEPLKECIKHIARLSQKQTPLLLSEEKKRYLWFYRFYCNNEN 

CSLPLVI/SSAPGWDERWSEMirriljRRWTFSQPLEALGLIiTSS 

FPDQEIRKVAVQQIiDNIJ^NDELLEYLPQLVQAVKFEWNLESPL 

VQLLLHRSLQS IQVAHRLYWLLKNM . 

FCAGKALNDEFS KEQKLIKILGD IGERVKS ASDHQRQEVLKKE 

IGRLEEFFQDVNTCHLPI1NPALCIKGIDHDACSYFTSNALPI1K 

ITFINANLMGKNI S I IFKAGDDLRQDMIiVLQLIQVMDNI WLQE 

GIiDMQMI I YRCLSTGKDQRLVQMVPDAVTLAKIHRHSGIilGPL 

KENTIKKWFSQHNHLKADYEKALRNFFYSCAGWCVVTFILGVC 

DRHNDNIMLTKSGHMFHIDFGKFLGHAQTFGGIKRDRAPFIFT 

SEM\EYFITEGG \ KNPQHFQDFV\ ELCCRAYNI IRKHSQLLL \ 

NLL\EMMLYAG\LPELSGl\QDLKYVYNNLRPQDTDIiEATSHF 

TKKIKESIlECFPVKL^^NLIHTIJAQMSAISPAKSTSQTFPQESC 

LLSTTRS I ERAT ILGFS KKS SNLYL IQVTHSNNETS LTEKS FE 

QFSKLHS QLQKQFASLTLPEFPHWWHLPFTNSDHRRFRDLNHY 

MEQ I LNVSHEVTNSDCVLS FFLS EAGQQTVEES S PVYLGEKFP 

DKKPKVQLVISYEDVKLTILVKHMKNIHLPDGSAPSAHVEFYL 

LP YP S EVRRRKTKS VPKC 1 UFT xW a IVVi uc* v l & U\i <jxi v j_u v lu x 

VKSKTVFVGAINIRLCSVPLDKEKWYPLGNS 1 1 * PLLLFYTSN 

FMQSVLH 


359 


1098 


679 


346 


FFLRWSLDSVTQAGVQSHDLSSLQPPPPGFKQSSLFGLPSSWE 
* RWVP PCPANFFVFLVETGFRHVGQAGLELLTSNDLPVS ACQS 
AG I TGVTTVPQRKSMI LYEVT I C YP 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P-Proline, Q=Glutamine, R^Arginine, S=Serine, 
T== Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X = Unknown, *= Stop Codon, /=possibIe nucleotide deletion, 
\= possible nucleotide insertion) 


354 


1093 


3 


2293 


IjISLAGPTDDIQSTGPQVHALNILRALFRDTRLGENIIPYVAD 
GAKAAILGFTS PVWAVRNS STLLFS ALI TRI FGVKRAKDEHSK 
TNRMTGREFFSRFPELYPFLLKQLETVAbTTVDSDMGEPNRHPS 
MFLLLLVLERLYAS PMDGTSS ALSMGPFVPFIMRCGHS PVYHS 
REMAARALVPFVMIDHIPNTIRTLLSTLPSCTDQCFRQNHIHG 
TLLQVFHLVQ AYS DS KHGTNS DFQHELTD I TVCTKAKLWIiAKR 
QNPCIiVTRAVYIDILFLLTCCLNRSAKDNQPVLESLGFWEEVR 
GIISGSELITGFPWAFKVPGLPQYLQSLTRLAIAAVWAAAAKS 
GERETWPISFSQLLESAFPEVRSLTLEALLEKFLAAASGLGE 
KGVPPLLCNMGEKFLLLAMKENHPECFCKILKILHC^PGEWL 
PQTEHCVHLTPKEFLIWTMDIASNERSEIQSVALRIiASKVISH 
HMOTCVENREL I AAELKOWVOIiVT p edpt ,ptp <3 p t * \r\nF\rr 

TSTTPLFLTNPHPILELQDTLALWKCVLTLLQSEEQAVRDAAT 
ETVTTAMSQENTCQSTEFAFCQVDAS IAIiALALAVLCDLLQQW 
DQLAPGLP ILLGWLLGESDDLVACVESMHQVEEDYLFEKAEVN 
FWAETLIFVKYLCKHLFCLLSKSGWRPPSPEMLCHLQRMVSEQ 
C\HLLSQFFRELPPAAEFVKTVEFTRLRIQEERT1ACLRLLAF 
LEGKEGEDTLVLSVWDSYAESRQLTLPRTEAAC 


355 


1094 


25 


1265 


HAFRPIALQRGVSFRGCSNQYAESRRLQGESGSRAFAHLMESL " 
LQHLDRFSELIAVSSTTYVSTWDPATVRR 

FGRHGPIRTALERRLHNQWRQEGGFGRGPVPGIiANFQALGHCD 
VliLSLRLLENRi^GDAAiiYHIiVOOLPPGPiTin^nnnPFTT^np qt . 
ARLARRRSAVHMLRFNGYRENPI^ 

VGKAEAERPARFLS SLWERLPQNNFLKVI AVALLQPPLSRRPQ 
EEIiEPGIHKS PGEGSQVLVHWLLGNSEVFAAFCRALPAGLLTL 
VTSRHPALSPVTLGLLTDWGQRLHYDLQKGIWVGTESQDVPWE 
ELHNRFQSLCQAPPPLKDKVLTALETCKAQDGDFEEPGLS IWT 
DLLLALRSGAFRKRQVLGLSAGLSSV 


356 


1095 


3 


1027 


SHLIQHQRIHT*E*AHECNECGKAFSQTSCLIQHHKMHRKEKS 
YECNEYEGSFSHSSDLILQQEVLTRQKAFDCDVWEKNSSQRAH 
LVQHQS IHTKE / K / PHECNEDGKI F /NO I OA /LI Omj?VHTPF 
K\ YVCTACGKAFSHS SAI AQHQ I IHTREKPSECDE* RKGI S VK 
LLIDSC/RIYTSEKSYKCIECGKFFMLLVFSYLSHIWRIHMGI 
KFHCCmCEKAISQRxmiV*YQIHAMQKDYKCN/EACMCVRRF 
SHNPTLIQHQRIYT*ENLFGCSK/C/GRSFNRSLTSLCHIRIS 
1/RRQEFDWQMEKLDTTFQA/STQHRIWGEKIVDYLFMKIiLI 
HS PNLFHCTKI 


357 


1096 


2638 


2867 


AVTLTAKICSFTPEPSETMSPPAGTIOTSRHAAIjRAVTLPVKVC 
SFTPEPARSRTHQKEETPNTSEHQKEQTPEAPP 
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Amino acid segment containing signal peptide (A- Alanine, 

C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 

F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 

K=Lysine, L=Leucine, M=Methionine, N = Asparagine, 

P= Proline, Q-Glutamine, R-Arginine, S= Serine, 

T — Threonine V= Valine W== Tryptophan, Y= Tyrosine, 

X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 

\= possible nucleotide insertion) 


348 


1087 


1 


750 


LNPWKNALQDFCLPFLRITSLLQHHLFGEDLPSCQEEEEFSVL 
AS CLGHjLPTFY QTEHPF I S AS CLDWP VPAFD 1 1 THWC FE I KS F 
TERHAEQGKALLI QES KWKLPHLLQLP ENYNT I FQ YYHRKTC S 
VCTKVPKDPAVCLVCGTFVCIiKGLCCKQQSYCECVLHSQNCGA 
GTGIFLLINAS VI II IRGHRFCLWGS VYLDAHGEEDRDLRRGK 
PLYICKERYKVLEQQWISHTFDHINKRWGPHYKGL 


349 


1088 


3 


1374 


KGQL^NLLPPENFPWCGGSQGPRMIiRTCYVIjCSQAGPRSRGWQ 
SLSFDGGAFHLKGTGELTRALLVLRLCAWPPLVTHGLLLQAWS 
RRLLGSRLSGAFLRASVYGQFVAGETAEEVKGCVQQLRTLSLR 
PLIAWTEEEPDSAAKSGEAWYEGNLGAMLRCVDIiSRGLLEPP 
SIAEASLMQIiKVTALTSTRLCKEIiASWVRRPGASLELSPERLA 
EAMDSGQNLQVS CLNAEQNQHLRAS LS RLHRVAQ YARAQHVRL 
LVDAEYTS IiNP ALSLLVAALAVRWNS PGEGGP WVWNTYQACLK 
DTFERLGRDAEAAHRAGLAFGVKLVRGAYIiDKERAVAQL\HG\ 
MEDPPTQADYEATS \QS YS \RCLELMLTHVARHGPMCHLMVAS 
HNEES VRQATK\GQAGYVVYKS I PYGSLEEVIPYLIRRAQENR 
SVLQGARREQELLSQKLWRRLLPGCRRIPH 


350 


1089 


1036 


306 


"WEFGEMSTARAPEGIiRWFQLYVHPDLQLNKQLIQRVESLGFK 
ALVITUOTPVCGNRRHD IRNQLRRNLTLTDLQS PKKGNAI P YF 
QMTPISTSLCWNDLSWFQSITRLPI ILKGI LTKEDAELAVKHN 
VQGI IVSNHGGRQLDEVLAS I D ALTEV GAAE * GNMKYYLDAGV 
RTGNDVQKAIiALGAKC I FLGRP I LWGLACKGEHGVKEVLN I LiT 
NEFHTSMA\LTGCRSVAEINRNLVQFSRL 


351 


1090 


1229 


957 


" FFLRWSFTL\LPRLE/CQWLNLGSLQPPPPGFK*SSCLRIiLSS 
WGLQVPTSMLG*FFCIFSREGISPCWPGWSQTPKVIHLPRPPR 

VLRLQA 




1091 


1145 


365 


' "LLCFVHTALQS FQGELYEPHWI AI WFLVKLGI ck*ras WRK 
KVTLWK* S / LKI CFTKYGS CYHPGEKS S S WLFN*RMVNDCLA 
TSCSNRSFVIQQIPSSNLFMWVDSSCLCESVAPITMAPIEIR 
YILLCAGPIiTTTETSKGYQW*GNLGEKY*RRKITSFPIiIiERES 

KIRRRPESCHGFHPEENARECGGAPSLQAQTVLLIiLPLLLMIiF 
SR 


353 


1092 


1140 


790 


" "VPS PTHDPKPAEAPMPA* PAPPGPAS PGGALEPPAAARAGGS P 
TAVRSILTKERRPEGGYKAVWFGEDIGTEADVVVLNAPTLDVD 
GASDSGSGDEGEGAGRGGGPYDAPGGDDSYI 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D~Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, Y~Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\ = possible nucleotide insertion) 


343 


1082 


3658 


337 

> 


EKNALEPTVYFGMGV*APQVPRFQQRITGYQYYLQLRKDIWEE" 

GIPCTLEQPIHLAGLAVQAIFGDFDQYESQDFLQKFALFPVGW 

LQDEKVLEEATQKVALLHQKYRGLTAPDAEMLYMQEVERl^GY 

GEESYPAKDSQGSDISIGACLEGIFVKHKNGRHPWFRWHDIA 

NMSHNKS FFALELANKEET IQFQTEDMETAKYI WRLCVARHKF 

YRLNQCNLQTQTVTVNP IRRRS S SRMS LPKPQP YVMPPP P \QL 

HYNGHYTEPYASSQDNLFVPNQEG\YYGQFQTSLNRAQIDFNG 

RIR\NASVYSAHSTNSLNNPQPYLQPSPMSSNPSITGSDVMRP 

DYLPSHRHS AVI PPS YRPTPDYETVMKQLNRGLVHAERQSHSL 

RNLNIGSSYAYSRPAALVYSQPEIREHAQLPSPAAAHCPFSLS 

YSFHSPSPYPYPAERRPWGAVSVPELTNAQLQAQDYPSPNIM 

RTQVYRPPPPYPPPRPANSTPDLSRHLYI S S SNPDLI TRRVHH 

S VQTFQEDS LP VAHS LQEVS E PLTAARHAQLHKRNS I EVAGLS 

HGLEGLRLKERTLSASAAEV\APRAVSVGSQP\SVFTERTQRE 

GPEEAEGLRYGHKKSLSDATMLIHSSEEEEDEDFEEESGARAP 

PARAREPRPGIiAQDPPGCPRVLLAGPLHII^PKAHVPDAEKRM 

WSSPWTTAEAQRPWRDGLLMPSMSESDLTTSGRYRARRDSL 

KKRPVSDLLSGKKNIVEGLPPLGGMKKTRVDAKKIGPLKLAAL 

NGLSLSRVPLPDEGKEVATRATNDERCKILEQRLEQGMVTTEY 

ERILKKRLVDGECS TARLPENAERNRFQDVLP YDDVRVELVPT 

KENOTGYINASHIKVSVSGIEWDYIATQGPLQNTCQDFWQMVW 

EQGI AI I AMVTAEEEGGREKS FRYWPRLGSRHNTVTYGRFKIT 

TRFRTDSGCYATTGLKMKHLLTGQERTVWHLQYTDWPEHGCPE 

DLKGFLSYLEEIQSVRRHTNSTSDPQSPNPPLLVHCSAGVGRT 

GWILSEIMIACLEHNEVLDIPRVLDMLR\^ 

TFVYRVLIQVPEKAPRLILSSPQFPYGAQSCEAFTA 


344 


1083 


6 


304 


RKKQKXiAEE * VELS KLADLKDAEAVQKFFLEE I * L\GEE ILAK 
GVDHLTNPSAVCGQPQWLLQVLiQQTLPLPVIQMIiLTKPLPVNQ 
RLVS AG / SLAKDDVE 


345 


1084 


1255 


635 


S FCLHEFGWLGS S PQSDHPVPALLGLGAFVHHSLLQVHS S PGA 
LiPVb r Lr JjGESCSP VDEPRCVPSCAFGFLSCFPIiLNSAALERG 
LFFFVVFFFLESGSCQVARAGVRD/RDRGSLQPP^PGLKQFCL 
S LPS RWDHRHP P PLRVP * FVFVFT . VP T ,fi O Ad T .KT j.TT Q 

DPPAPASHSAGI TGVSQRDQP VLFLRWAS CSELVG 


346 


1085 


116 


415 


EGFPGRSLSGGLCCRLRRRFPIDGYRPRRRRRWSCCPSGVRPV 
RRMSQKSWIESTLTKRECVYI I PS SKDPHRCLPGCQ ICQQLVR 
RGFTVLARMVS I S 


347 


1086 


918 


760 


QNSTCLTAQTHSLLQHQPLQLTTLLDQYIREQREKDSVMSANG 
KPDPDTVPDS 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K— Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=ThrpAninp V=s Valine W=Trvotonhan Y=Tvrosine 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


340 


1079 


2 


2721 


E FAI CR YPLGMS GGQ I PDED I TAS S Q WS ES TAAKYGRLDS EEG 

DGAWC PE I PVE PDDLKE FLQ IDLHTLHF I TLVGTQGRHAGGHG 

IEFAP^^«INYSRDGTRWISWRNRHGKQVLbGNSNPYDIFLKD 

LEPP IVARFVRF I PVTDHSMNVCMRVELYGCVWLDGLVSYNAP 

AGQQFVLPGGS 1 1 YLNDSVYDGAVGYSMTEGLGQLTDGVSGLD 

DFTQTHE YHVWPGYDYVGWRNES ATNGYI E IMFEFDRIRNFTT 

MKVHeNNMFAKGVKIFKEVQCYFRSEASEWEPNAISFPLVLDD 

VNPSARFVTVPLHHRMASAIKCQYHFADTWMMFSEITFQSDAA 

MYNNSEALPTSPMAPTTYDPMLKVDDSNTRILIGCliVAIIFiri 

IAIIVIILWRQFWQKMLEKASRIMI^DEMTVSLSLiPSDSSMFN 

NNRSSSPSEQGSNSTYDRIFPLRPDYQEPSRLIRKLPEFAPGE 

EESGCSGVVKPVQPSGPEGVPHYAEADIVNLQGVTGGNTYSVP 

AVTMDLLSGKRCGCGREFPPGKLLTFKEKLGEGQFGEVHLCEV 

EGMEKFKDKDFAIJDVSANQPVLVAVKMLRADANK^ 

IKIMSRLKDPNIIHLLSVCITDDPLCMITEYMENGDLNQFLSR 

HE P PNS S S S DVRTVS YTNLKFMATQ IAS GMKYL S S LNFVHRDL 

ATRNCLVGKNYT I KIADFGMSRNLYSGDYYR IQGRAVLP IRWM 

S WES ILLGKFTTASDVWAFG \ VTLWE \ TFTFCQRKGP YS \ QhS 

\DETGY*RNTGEFFPRPKGGQTYLPSTSPFVPDSCVIKLMLSC 

WRRDTKNRPSFQEIHLLLLQQGDERCCQCLAMFLRLRSSLQDL 

PLTHAYATPSGHLMKLRDRGLFALPSFPGHPHSLPLTHIYFFF 

FTLKN 


341 


1080 


916 


3 


CSASPLRPGLIiAPDLLYLPGAGQPRRPEAEPGQKPWPTLYVT 
EAE AHS P ALPGLS GPQ PKWVEVEET IEVRYKKMGPQGVS PTTE 
VPRSSSGHLFTLPGATPGGDPNSNNSNNKLLAQEAWAQGTAMV 
GVREPLVFRVDARGSVDWAASGMGSLEEEGTMEEAGEEEGEDG 
DAFVTEE S QDTHSLGDRDPKILTHNGRMLTltADLEDYVPGEGE 
TFHCGGPGPGAPDDPPCEVSVIQREIGEPTVG\SLCCSAWGMH 
WVPEALSASLGLSPMGR\HHRDPRSVALRAPPSSCGRPRIjGIjW 
AVLPG 


342 


1081 


862 


444 


QGLAAEFLQVPAVTRAYTAACVLTTAAVQLELLSPFQLYFNPH 
LVFRKFQAPFLPWALMGFSLLIiGNS ILVDLLGI AVGHIYYFLE 
DVFPNQPGGKRLLQTPGFLGLQSSKAPAGSSLTIWTQQSQGGP 
GTAGELAAPS 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F== Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L==Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S-Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X = Unknown, *= Stop Codon, /—possible nucleotide deletion, 
\=possible nucleotide insertion) 


337 


1076 


3 


2451 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISETTSEAWSV 
EVLPSDSEAPDLKQEERLQELESCSGLGSTSDDTDVREVSSRP 
STPGLSWSGISATSEDIPNKIEDLRSECSSDFGGKDSVTSPD 
MDE I THDFLY ILQPKQHFQHI EAEADMRI QLS S S AHQLTS P PS 
QSESLIJ\MFDPLSSHEGASAVWPKVHYARPSHPPPDPPILEG 
AVGGNEARLPNFG S PMF * LPAEME AFKQRHS / YT P ERL VRS RS 
S \DIVSSVRRPMSDPSWNRRP\GNEERELPPAAAIGATSLVAA 
PHSSSSSPSKDSSRGETEERKDSDDEKSDRNRPWWRKRFVSAM 
PKAP I PFRKKEKQEKDKDDLGPDRFSTLTDDPS PRLS AQAQVA 
EDILDKYRNAIKRTSPSDGAMANYESTEVMGDGESAHDSPRDE 
ALQNI S ADDLPDS ASQAAHPQDS AFS YRDAKKKLRLALCS ADS 
VAFPVLT\HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQDK 
NliMAQLQETMRCVCRFDNRTCRKLLAS I AEDYRKRAPYIAYIiT 
KL.KyvjJjy 1 1 yAriLihiicLiliyK VLRDKEVANR x FT TVCVRLLLESK 
EKKIREF I QDFQKLTAADDKTAQVEDFLQFLYGAMAQDVT WQN 
AS EEQLQDAQLAI ERS VMNR I FKLAFYPNQDGD I LRDQVLHEH 
IQRLSKWTANHRALQIPEVYLREAPWPSAQSEIRTISAYKTP 
RDKVQCIIiRMCST IMNLLSLANEDS VPGADDFVPVLVFVLI KA 
NPPCIiLSTVQYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 


338 


1077 


536 


1305 


WPMS LARGHGDTAASTAAPLS EEGEVTS GLQALAVEDTGGP S A 
SAGKAEDEGEGGREETEREGSGGEEAQGEVPSAGGEEPAEEDS 
EDWCVPCSDEEVELPADGQPWMP PP SE I QRLYELLAAHGTLEL 
QAEILPRRPPTPEAQSEEERSDEEPEAKEEEEEKPHMPTEFDF 
DDEPVTProSLIDRRRTPGSSARSQKREARLDKVLSDMKRHKK 
LEEQILRTGRDLFSLDSEDPSPASPPLRSSGSSLFPRQRKY 


339 


1078 


2 


1771 


LGRGT FGQW* CWKRGTNE I VAI KI LKNHP S YARQGQI EVS IL 
ARLSTESADDYNFVRAYECFQHKNHTCLVFEMLEQNLYDFLKQ 
NKFS PLPLICi'IRPVLQQVATAIjMKLKSLGLIHADLKPENIMLV 
DPSRQPYRVKVIDFGSASHVSKAVCSTYLQSRYYRAPEIILGL 
PFCEAIDMWSLGCVIAELFLGWPLYPGASEYDQI/RYISQTQG 
LPAEYLLS AGTKTTRFFNRDTDS PYPLWRLKTPDDEfEAETGIK 
S KEARKYI FNCLDDMAQVNMTTDLEGS DMLVEKAVRRE F I DLL 
KKMLifi rng vicn f<? pvr?.q t.wp FVTM.q t.ft .nFPTT.g tttvk .q r fom 

MEICKRRVNMYDTVNQSKTPFITHVAPSTSTNLTMTFNNQLTT 
VHNQPSAASMAAVAQRSMPLQTGTAQICARPDPFQQALIVCPP 
GFQGLQASPSKHAGYSVRMENAVPIVTQAPGAQPLQIQPGLLA 
QQAWPSGTQQILLPPAWQQLTGVATHTSVQHAAVIPETMAGTQ 
QLADWRNTHAHGSHYNPIMQQPAIiLTGHVTLPAAQPLNVGV^ 
VMRQQPTSTTSSRKSKQHLYCGRARVSKIASR 
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Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E- Glutamic- Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N= Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S- Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 


333 


1072 


2 


1484 


TRLAEFGTRDPCAQAPCEQQCEPGGPQGYSCHCRLGFRPAEDD 
PHRCVDTDECQIAGVCQQMCVNYVGGFECYCSEGHELEADGIS 
CSPAGAMGAQASQDLGDELLDDGEDEEDEDEAWKAFNGGWTEM 
PGILWMEPTQPPDFALAYRPSFPEDREPQIPYPEPTWPPPLSA 
PRVPYHSSVLSVTRPVWSATHPTLPSAHQPPVIPATHPAIiSR 
DHQIPVIAANYPDLPSAYQPGILSVSHSAQPPAHQPPMISTKY 
PELFPAHQSPMFPDTRVAGTQTTTHLPGIPPNHAPLVTTLGAQ 
LP PQAPD ALVLRTQATQLP I 1 PTAQ P S LTTTS RS PVSPAHQ I S 
VPAATQPAALPTLLPSQSPTNQTSPISPTHPHSKAPQIPREDG 
P S PKIxALVfLP S P APTAAPTALGE AGLAEHS QRDDRWIiLVALLV 
PTCVFLVVLUVLGIVYCTRCGPHAPNKRITDCYRWVIHAGSKS 
PTEPMPPRGSLTGVQTCRTSV 


334 


1073 


1 


1406 


LRVRRRPHLPAPPALRARRSDRRSSRAPAAFPPRPPHASPAPG 
P AMAQAVWS RLGR I LWLACLLP WAPAGVAAGL YELNLTTDS PA 
TTGAVVTI S ASLVAKDNGSLALPADAHLYRFHWIHTPLVLTGK 
MEKGLSSTIRWGHVPGEFPVSVWVTAADCWMCQPVARGFVVL 
PITEFLVGDLWTQNTSLPWPSSYLTKTVLKVSFLLHDPSNFL 
KTALFLYSWDFGDGTQMVTTEDS VVYYNYS 1 1 GTFTVKLKWAE 
WEEVEPDATRAVKQKTGDFSASLKLQETLRGIQVLGPTLIQTF 
QKMTVTLNFLGSPPLTVCWRLKPECLPLEEGECHPVSVASTAY 
NLTHTFRDPGDYCFS IRAENI ISKTHQYHKIQVWPSRIQPAVF 
AFPCATL I TVKLiAF I MYMTLRNATQQKDMVENPE P PS GVRCCC 
QMCCGPFLLETPSEYLEIVRENHGLLPPLYKSVKTYTV 


335 


1074 


1 


866 


WEFAFQLSS VS VCLTVS FGWQLGTVS SCLSRDWFLKGNLLI I 
IVSVLI ILPLALMKEILGYLGYT SGLSLTCMLFFLVS VI YKKFQ 
LGCAI GHNETAMES EALVGLP S QGLNS S CE AQMFTVDSQMS YT 
VP IMAFAFVCHPEVLP I YTELCRPSKRRMQAVANVS IGAMFCM 
YGLTATFGYLTFYS SVKAEMLHMYSQKX)PLILCVRLAVLIiA\V 
TLTVPVVLFPIRRALQQLLFPGKAFSWPRHVAIALIIiLVLVW 
LVICVPTIRDIFGVIGSTSAPSLIFILPSCI 


336 


1075 


3 


825 


GAGSKSSMMQLMHIiESFYEK\PPPGLIKEDDTKPEDCIPDVPG 
NEHARE FLAHT P TKGLWMPLEKEVKVKH / CTFHWIAS*FIajLHj 
KFIPKATRLKDVWSN*FTCLFWDLTRFIHDCIFF*NWSLMNK 
NFNIIY*FFISLR*NTLILQKYFPFSLLLGWHCKWYGHRTGYK 
ECPFFIKDNQKLQQFRVAHEDFMYDI IRDNKQHEKNVRIQQLK 
QLLEDSTSGEDRSSSSSSEGKEKHIGCKKKKEKHKKRKKEKKKK 
KKRKHKSSKSNEGSDSE 
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Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D-Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P^ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W== Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


327 


1066 


1844 


337 


LQEVKARRNTLHKEKDHLVNDYEQNMKXLQTKYDADlNLbKQE 

HALSASKASSMIEBLEQNVCQLKQQLQESELQRKQQLRDQENK 

FQMEKSHLKHIYEKKAHDLQSELDKGKEDTQKKIHKFEEALKW 

KKWRQ I * LD PN/ LLREKQS KEFLWQLED I RQRYEQQ I VELKLE 

HEQEKTHLLQQHNAEKDS LVRDHERE I ENLEKQLRAANMEHEN 

QIOEFKKRDAOVIADMEAOVHKLREELINVNSORKnOT.VFT.aT 

LREEEKQRATREHEIWNKLKAESEKMKIELKKTHAAETEMTL 

EKANSKLKQIEKEYTQKLAKSSQIIAELQTTISSLKEENSQQQ 

LAAERRLQDVRQKFEDEKKQLIRDNDQAIKVLQDELENRSNQV 

RC^EKKLQHKELESQEQITYIRQEYETKLKGLMPASLRQELED 

TISSLKSQVNFLQKRASILQEE/RDYISRQKVQPISR*LHERM 

QRMR I S RLC CGTS S S RFEDLD IVNCE I S G I F 


328 


1067 


1149 


238 


VINLVYL I S S PRPELKP VDKESEWMKFPDGFEKFS PP I LQLD 
EVDFYYDPKHVI FSRLS VS ADLESRICWGEMGAGIC^TMT .kt.t . 
LGDIAPWG1RHAHRNLKIGYFSQHHV-\EQL\DLNVQCLWELA 
GHASFPG\RPEEEY\RHQLGFGMGISGEL\AMRPLCQPVLGAR 
KKPKWPFAQMDYCPAPTFYIL\DEPTN\HLGHGRAIEALGPCri 
QTI SGVGVTLVSHE* S ALS RLVCRE \ L WVC * G \ GGVTRVERKD 
FDQYRALLQGTVS AREGFPLGP PRLKDS PRDMGLVSQTP WGHH 
VGYPLPGRG 


329 


1068 


26 


674 

\ 


CSAVEVKMAARTAFGAVCRRLWQGLGNFSVNTSKGNTAKNGGL 
LLS TNMKWQFSNLHVDVPKDLTKPWT I SDE PDILYKRIiS VL 
VKGHDKAVLDSYEYFAVLAAKELGISIKWEPPRKIERFTLLQ 
SVHIYKKHRVQYEMRTLYRCLELEHLTGSTADVYLEYIQRNLP 
EGVAMEVTKFCFFIFL\TQLEQLPEH1KEPIWETLSEEKEESK 
S 


330 


1069 


2105 


12B3 


DFWDTAGQERFQS^tt^ASYYHKTHACIMVTDVORiCVTHR^^LSTW 
YTELREFRPE I PC I WANKIDGGAI PAPGC * QFTGDLPS YI S S 
SIPRAGNLQ*LVLPPTIRYNPWLVACILPTL*RSQLSRPALFP 
RHRSLLTELFLGPVSQSSLPIPLSGMKASSGPPLQTFFPSLDR 
QTNVLPSLY\ ADINVTQKS FNFAKKFSLPLYFVS AADGTNVVK 
LFNDAIRLAVSYKQNSQDFMDEIFQELENFSLEQEEfeDVPDQE 
QSSSIETPSEEVASPHS 


331 


1070 


1 


1109 


GATPLGSVGGRTGKMDAATLTYDTLRFAEFEDFPETSEPVWIIi 
GRKYS I FTEKDE I LS DVAS RL WFTYRKNFP AI GGTGPTSDTGW 
GCMLRCGQMI FAQALVCRHLGRDWRWTQRKRQPDS YFS VLNAF 
IDRKDSYYS IHQI AQMGVGEGKS IGQWYGPNTVAQVLKKLAVF 
DTWS S LAVHI AMDNTWMEE IRRLCRTS VPCAGATAFPADSDR 
HCNGFPAGAEVTNRPSPWRPLVLLIPLRLGLTDINEAYVETLK 
HCFM\MPQSLGVIGGKPNSAH\YFIG*VG\EELIYIiDPHTTQP 
AVEPTDGCFIPDESFHCQHPPCRMSIAELDPSIAWRGGHLST 
QAFGAECCLGMTRKTFGFLRFFFSMLG 


332 


1071 


39 


284 


ALCWPFNTFHN\DFLLLDKEGTLDPVMDS FSTHWTTIGPADM 
FFS\FRQHYKNFKSHGTNPSKSVWAHATCQSCAFPNLLGW 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L-Leucine, M=Methionine, N-Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S~ Serine, 

T — Thrprmirif* V = Valine W ==Trvntnnhan Y— Tvrncin** 

X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


323 


1062 


1 


777 


SDAWADAWARSIiSVSPSSYPELHTEVPLSVLILGLLWFILSV 
CFGAGLFVFVLKRRKGVPSVPRNTNNLDVSSFQLQYGSYNTET 
HDKTDGHVYNYIPPPWQMCQNPIYMAGREGRPSSLLPKPGKE 
FQLLGNLEEKKEEPATPAYTISATELLEKQATPREPELLYQNI 
AE/PSQGTS/TAQA*STITFVPYLKGQFAPSYESRRQNQDRIN 
KTVLYGTPRKC FVGQ S KPNHPLLQ AKPQS EPDYLEVLEKQTAI 
SQL ; 


324 


1063 


1 


1496 


ALCHIAVGQQMNIjHWLHKIGLWILASTVVAMSAVAQLWEDEW 
EVLL I S LQGTAP FLHVGAVAAVTMLS WI VAGQFARAERTS S Q V 
TILCi'FFTVVFAliYliAPLTI S S PC IMEKKDLGPKPALIGHRGA 
PMLAPEHTLMS FRKALEQKLYGLQAD I T I S LDGVPFLMHDTTL 
RRTTN\^EEFPEIiARRPASMIJWTTLQRLNAGQWFLKTO 
ASSLSPSDHREAQNQSICSLAELLEriAKGNATLLLNLRDPPRE 
HPYRS S FINVTLEAVLHSGFPQHQVMWLPSRQRPLVRKVAPGF 
QQTSGSKEAVASLRRGHIQRLNLRYTQVSRQELRDYASWNLSV 
NLYTVNAPV^FSLLWC^GVPSVTSDNSHTLSQVT'SPLWrMPPD 
EYCLMWVTADLVS FTLIVG I FVLQKWRLGG IRS YNPEQ IMLS A 
AVRRTS RDVS IMKEKLI FSE I SDGVEVSDVLS VCSDNS YDTYA 
NSTATPVGPRGGGSHTKTLIERSGR 


325 


1064 


1899 


776 


NSADYGDGPDSSDADPDSGTEEGVLDFSDPFSTEVKPRILLMG 
LRRS GKS S I QKWFHKMS PNETLFLES TNKI CRBDVSNS S FVN 
FQIWDFPGQIDFFDPTFDYEMIFRGTGALIFVIDSQDDYMEAL 
ARLHLTVTRAYKVNTD INFEVF I HKVDGLS DDHK I ETQRD I HQ 
RANDDIiADAGLEKIHLS FYLTS I YDHS I FEAFS KWQKLI PQL 
PTLENLLNI F I SNS G I EKAFLFDWS KI YI ATDS TPVDMQTYE 
LCCDMIDVVIDISCIYGLKEDGAGTPYDKESTAIIKLNNTTVTj 
YLKEVTKFLALVC FVREES FERKGL ID YNFHCFRKAIHE VFE V 
RMKVVKSRKVQNRLQKKKRATPNGTPRVLL 


326 


1065 


1181 


346 


RTRGRDPGAGFRRTANKRCCRRRFLIGCGWLPLRSDWPLVSKM 
LSKGLKRKREEEEEKEPLAVDSWWLDPGHAAVAQAPPAVAS s s 
LFDLS VLKIiHHS LQQSE PDLRHLVL WNTLRR I QASMAPAAAL 
PPVPSPPAAPSVADNLIiASSDAALSASMASLLEDLSHIEGLSQ 
APQPLADEGPPGRSIGGAAPSLGALDLLGPATGCLLDDGLEGL 
FEDIDTSMYDNEIiWAPASEGLKPGPEDGPGKEEAPELDEAEIjD 
YLMDVLVGTQALERPPGPGR 
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A = possible nucleotide insertion) 


316 


1055 


2486 


1429 


MGNAAAAKKGSEQESVKEFLAKAKEDFLKKWESPAQNTAHLDQ 
FER IKTLGTG S FGRVMLVKHKETGNHYAMKI LD * QKVGKLKQ I 
EHTLNEKR I LOAVKTFP FLVKTiE F ^ FKDMQNT »YMVME YVPfifiPM 
FSHLRRIGRFSEPHARFYAAQ1VLTFEYLHSLDLIYRDLKPEN 
LLIDQQGYIQVTDFGFAKRVKGRTWTLCGTPEYLAPEIILSKG 
YNKAVDWWALGVIilYEMAAGYPPFFADQPIQIYEKIVSGKVRF 
P S HFS SDLKDLLRNLLQVDLTKl^FGNLKNGVISrD I KNHKWF ATT 
DWIAIYQRKVEAPFIPKFKGPGDTS \NFDDYEEEEIRV\S INE 
KFG\KEFSEF 


317 


1056 


867 


,461 


SSSRSSHGDSPPHSQTPCDTNRGLDTKH* /DSQSIEEKDSSQS 
E*NRIERRKEVERILQTNSDYM*HWSN*PENILPKKFFSKHQK 
CTATLSMRNTSIM/KKEGLF*AQFPSLLLSHLPAVGLGIYTGT 
HLTTSTSTF 


318 


1057 


544 


784 


TFHS S LEKNI LQPCR * RRA \ I CLPLLL * PS VPLLAPQ YFSDLR 
NSIVNSQPPEKQQAMHLCFENLMEGIERNLLTKNRDR 


319 


1058 


1606 


228 


GTSGVQQEISRLTNENLDLKELVEKLEKNERKLKKQLKIYMKK 
AQDLEAAQALAQS ERKRHELNRQVTVQRKEKDFQGMI*E YHKED 
EALLIRNLVTDLKPQMLSGTVPCLPAYILYMCIRHA\DYTNDD 
LKVHS LLTS TING I KKVLiCKHNDDFEMTS FWLSNTC \ RLIiHCL 
KOYSGDEGFMTONTAKONX EWPTiKMPnTiTKYPOVX lA SDLt^TO 
I YQQLIKIAEGVLQPMI VS AMLEN* S IQGLSGVKPTGSQKHS S 
SMADEDNS YRLEAI I RQMNAFHTVMCDQGLD PEI I LQVFKQLF 
YMINAVTLNDT J iT iRKDVCS WSTGMQLR YNI S QLEEWLRGRNLH 
QSGAVQTMEPLIQAAQLLQLKKKTQEDAEAICSLCTSLSTQQI 
VKILl^YTPLfcn2FEERVTVAF 1^ 
HMFPVLFPFNPSSLTMDSIHIPACLI^EFIjNEV 


320 


1059 


3 


250 


HEENTILKAAEVQVPPK*VVTPEAKAFI *RCLAYQKEDCIDAQ 
QLACDP\YLIiHYIQKLVFVSSPAGAAIASTFGVSNSCSSN 




1UDU 


J. «J -J ** 


500 


GTTDE TMTRWARVS TTYNKR PT.P ATS WEDMKTCGS FEGTS ONIjP 
KRKQLEAl^LSLKNDAPQAKHKK^ 

QNSQMVHNGQI I ATDSEETOEE IAVALIQCDSRREGRRLKRQAA 
KKNAMVCFHCRKPGHG I ADCP AALENQDMGTG I CYRCGS TEHE 
ITKCKAKVDPAIiGEFPFAKCFVCGEMGHLSRSCPDNPKGLYAD 
GGGCKLCGSVEHLKKDCPESQNSERMVTVGRWAKGMSADYEEI 
LDVPKPQKPKTKIPKWNF 


322 


1061 


384 


102 


DHVRKSLLK^JRAENIVNIFKCIWVSLPI^ 
ALWEAEVGGS*GQEIETILANAVK/ SPFLLKIQKKKISRAWWR 
AP/VSPRYSGG 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K- Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q^Glutamine, R=Arginine, S=Serine, 
T=Threonine V=Valine W=Tryotophan t Y=Tyrosine, 
X~Unknown, *=Stop Codon, 7=possible nucleotide deletion, 

\=nncQihlf» nnrlf*ntirie irKPrtion\ 


302 


1041 


1 


140 


ANAQQGLPSGITLKLNNLVDKGLVDRLYAASS SGVPVNLLVRG 
TCS 


303 


1042 


2 


442 


ARMTL I PGTHLLENIHNI WVNGVGTNS APFWRMLLNS FVMAFS 
ITLGKITVSMLSAFAIWFRFPLRNLFFWMIFITLMLPVEVRI 
FPTVEVIANLQMLDSYAGLTLPLMASATATFLFRKLNMSGPDK 
WPAARISGYGPRVRKQ 


304 


1043 


2 


403 


CAKOLRDADECPSGAFERIGRDISLDALEREVMKDDIFFRTSG 
GGVTL SGGEVLMQAE FATRFLQRLRLWGVS CAI ET AGDAP AS K 
LLPIiAKLCDEVLFDLKIMDATQARDVVKMNLPRVLENL 
EGVN 


305 


1044 


1 


346 


YLLLFVCFLVMSLLVGLVYKFTAERAGKQSLDDLMNSSLYliMR 
SELRE I PPHDWGKTLKEMDLNLS FDLRVEPLSKYHLDDI SMHR 
LRGGEIVALDDQYTFLQRIPRSHYVLAVG 


306 


1045 


1 


207 


VELFIjSDEGDDVVIEVADQGCGVPESLRDKIFEQGVSTRADEP 
GEHGIGLYLIASYVTRCGGVITLEDN 


307 


1046 


3 


213 


DAI I APDANALPAAAQAAENLKNDKVAIVGFSTPNViyiRPYVER 
GTVKE FGLWD WQQGKI S VYVAD ALQ 


308 


1047 


1 


129 


" YIVVTGKTHCGTPLTTVTGDATQSGYLTLNLPEMWEVSGYNRV 


309 


1048 


271 


46 


XEGVEPDINASKTRQQIiNDVAGKMKI IEARLSALTNNQTKSLK 
LNPVALPKVASQLIiDELGYSLLARRADLQSAHX* 


310 


1049 


16 


253 


ENIAEEYATKRYRSNVINWGMLiPLQMAEVPTFEVGDYI YI PGI 
KAALDNPGTTFKGYVI HEDAP VTE ITLYMESQEART 


311 


1050 


2 


299 


f^TEIGSMVYAVKPGDGSAREQAASCQRVIGGLANIAEEYATK 
RYRSNVINWGMLPLQMAEVPTFEVGDYI YILGFKAAKYS PGTA 
FTVYAISGYGPRI 


312 


1051 


1 


344 


TLEDLTJ4AIJ3GEQHLQQQVSEKVXiADNVLIAPGSVKPDATFWS 
ALIQDRYNVOTCIEKDACVLVEQDLNSDGQAERILFAFNDDRV 
IVYGFDSDRKEWDALDMSLLPNEITKEK 


313 


1052 


2 


630 


ESNSRCRKMPGERCRGGPARLSLLLDLPTRPLPHPRQVIDFGS 
ASIFSEVRYVKEPYIQSRFYRAPEILLGLPFCEKVDVWSLGCV 
MDELHLGWPLYPGNNEYDQVRY I CETQGLPKPHLIjHAACKAHH 
FFKRNPHPDAANP WQLKS S AD YLAETKVRPLERRKYMLKS LDQ 
IETVNGGSVASRLTFPDREALAEHADLKSMVEL/MKRLL 


314 


1053 


1 


302 


RLVKKRVECRQCGKAGRNQSTLKTHMRSHTGEKPYECDHCGKA 
FS IGSNLNVHRRIHTGEKPYECLVCGEAFSDHSSLRSHVKTHR 
GEKLFVS S VWKRLQ 


315 


1054 


1318 


730 


CGPGFSLS FFFLRWS F \ ALVAQAGVQWHDLGSLQP PAPGFKRF 
SSLSLLSRWDYRHAHARLIFVFLVEMGFLHVGQAGLELPTSGD 
PPT S AS Q SARI TGVTTPLGTFFFFIiRWS FALVAQAGGQCLDLG 
SLQLPPPGFKRLVCHFQTPQKHRCSCQAPGDCLQESFVMTGCV 

LRTVS ES VQRANAGAGAETVQGL 
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Amino acid segment containing signal peptide (A - Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H~Histidine; I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=GIutamine, R=Arginine, S=Serine, 

T=Threonine V= Valine W^— Trvntrmhan V =TvmciTiP 

X=Unknown, *=Stop Codon, /- possible nucleotide deletion, 
\=possible nucleotide insertion) 


289 


1028 


95 


407 


S PRKRKTRHSTNPPLECHVGWVMDSRDHGPGTSS VSTSNAS PS 
EGAPLAGSYGCTPHSFPKFQHPSHEIiLKENGFTQQVYHKYRRR 
CLS ERKRLG I GQS QEMNT N 


290 


1029 


1 


359 


PGSGGSAGGRDGSAYQGALLPREQFAAPLGRPVGTSYSATYPA 
YVSPDVAQSWTAGPFDGSVLHGLPGRRPTFVSDFLEEFPGEGR 
ECVNCGALSTPLWRRDGTGHYLCNACGLYHKMN 


291 


1030 


2 


513 


PDHRHGALWWWYSCGVLPVTVSRNEGDERNQVLTLYLWIRQEW 
TDAYLRWD PNAYGGLD AI R I P S S LVWRPD I VL YNKYCLS /AAP 
PLS YPS LDLPLAVGV* * S PLPTT* PGCHAALEAFPQDPS KLPS 
TQPLHGTPTLGYPRPAQAERLLGTYCWQGRCLNHKGLSRAHF 


292 


1031 


1 


595 


YALTGALVIVTGMVMGNIADYFNLPVSSMSNTFTFLNAGILIS 
IFLNAWLMEIVPLKTQIJIFGFL^^ 

MFILGWSGITMSIGTFLVTQMYEGRQRGSRLLFTDSFFSMAG 
MIFPMIAAFLLARS IEWYWVYACIGLVYVAI FILTFGCEFPAL 
CSHATKLGTAS S YPS LDWQLRTLNA 


293 


1032 


71 


479 


MAKVGLKTEHYDRYPHMFSGGQRQRIAIARGLMLDPDWIADE 
PVSALDVSVRAQVLNLMMDLQQELGLSYVFISHDLSWEHIAD 
EVMVMYLGRCVEKGTKDQIFNNPRHPYTQALLSATPRLNPDDR 
RERIKLSX* 


294 


1033 


2 


427 


SATLERVLNHPDETQARRLMTLEDIVSGYSNVIilSLADSQGKT 
VYHSPGAPDIREFTRDAIPDKDAQGGEVYLLSGPTMMMPGHGH 
GHMEHSNWRMINLPVGPLVDGKPIYTLYIALSIDFHLHYINDIj 
MNKLIMTASVI I 


295 


1034 


3 


342 


VLAYPGIKVSTAEARAILPAQYRRQDCIAHGRHLAGF1HACYS 
RQPE1AAKLMKDVIAEPYRERLLPGFRQARQAVAEIGAVASGI 
SGSGPTLFALCDKPETAQRVADWLGK 


296 


1035 


2 


279 


GQQQRVALARAL ILKPKVLLFDEPLSNLDANLRRSMRDKIRE^ 
QKQFDITSLYVTHDQSEAFAVSDTVLVMNKGHIMQ IGS PQDLR 
VRRIiNW 


297 


1036 


3 


157 


AVHYLERVRIAEHAHKFPGQISGGQQQRVAIARSLCMKPKIMIj 
FDEPTSAL 


298 


1037 


1 


217 


AP YDAENYFD YDNLNNG P S LQHWFGVD SLGRDI FS RVLVGAQ I 
S IAAGVFAVF I GAAIGTLLGLLAG YYEG W 


299 


1038 


3 


570 


VFCLIADLDP IDELVDFP IVYASAIaNGIAGLDHEDMAEDMTPL 
YQAIVDHVPAPDVDLDGPFQMQISQLDYNSYVGVIGIGRIKRG 
KVKPNQQVTI IDSEGKTRNAKVGKVLGHLGLERIETDLAEAGD 
IVAITGLGELNI SDTVCDTQNVEALPAIjSVDEPTVSMFFCVNT 
S PFCGKEGKFVTSRQI 


300 


1039 


1 


366 


QGTRAESQGSSKDKTRLAFAGIiKFGDYGSIDYGRNYGVAYDIG 
AWTDVLPEFGGDTWTQTDVFMTQRATGVATYRNNDFFGLVDGL 
NFAAQYQGKNDRSDFDNYTEGNGHGFGFSATYEYEG 


301 


1040 


3 


201 


DTYS VS IPLGATINMAGAAITITVLTLAAVNTLGI PVDLPTAL 
LLSWASLCACGASGVAGGSLL 
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Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H^Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N = Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S = Serine, 
T= Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\=possible nucleotide insertion) 



278 



1017 



262 



VQCGGIHQVSGAWVSGLLQGMMGLLGSPGHVFPHCGPLVLAP 
SLWAGLSAHREVAQFCFTHWGLALLYVSPERRGMVPSGGVWG 

D 

TPKAETDEMNEVET 



279 



1018 



480 



PRMTGSTHASAPSYGGSCRNNLFYREETY 
APIPEENHWLQPRVmPTKPKKTSAVNYMTQVVRCDTKMKDR 
CIGSTCNRYQCPAGCLNHKAKIFGSLFYESFASICRAAIHYGI 

LDDK6G IiVD I TRNGKVP FFVKS ERHGVQS LR 

CAFFCVPCRFASTIPFWGLTLHLQHLGNNVFLLQTLF 



2^0 (1019 



271 



792 



VPQNIK 

GAVTIiIANCVAPWALNHMSRRLSQMLLMFLIiATCLI^^ IFVPQ 
EMQTLRWIiATIiGVG AAS LG I TCS TAQENEL I P S I IRGRATG I 
TGNFANIGGALASLVMILSIYSRPLPWIIYGVFAILSGLWLL 



LP 



281 I 1020 



679 



282 I 1021 



359 



VLVSRDHMKSAQQFFQLVGGSASECDTIPGRQCMASCFFLLKQ 
FDDVLI YLNS FKSHF YNDDI FNFNYAQAKAATGNTS EGEEAFL 
LIQSEKMKNDYIYLSWLARGYIMNKKPRIiAWELYLKMETS 
FSLLQLIANDCYKMGQFYYSAKAFDVLERLDPNPEYWEGKRGA 
CVGIFQMIIAGREPKETIiREVIiHLIiRSTGOT 

AKENRVSILK 

VEGDEEF 



lkvsdelvqqyqiknqclsaiasdaeqepkidpyaf 

LFPDKKDRQNSEREAGPCKHKVRE I TVHQRVTVD FVALH I VTLL 

LPOLSHFFCLRIERVII YLEKPIFARLRWLMP 

~~ ANLTALRVLDVGGNC 



283 TT022 



538 



GVPRNLPSSLEYLLLSYNRIVKLAPEDL 
RRCDHAPNPCMECPRHFPQLHPDTFSHLSRLEGLVLKDSSLSW 
LNASWFRGLGNLRVLDLSENFLYKCITKTKAFQGLTQLRKLNL 
SFNYQKRVSFAHLVSGPPFLRGSLGRPLKGAGTWHGNLSFPIiH 

FEWGKT m . 

ILFAALI WS S FDENIEAS AGGGGGS S IDAVMVDSGAWKUYKR 



284 TT023 



442 



285 [1024 



286 TT025 



67 



287 f 1026 



MQSQESSAKRSDEQRKMKEQQAAEELREKQAAEQERLKQLEKE 
RIAAQEQKKQAEEAAKQAEI^QKQAEEAAAKAAADAKAK^ 

AKAAEEAAKKAAADAKK 



119 



AMEIVHEPRDLERYMREAVKVSNDSPVLIiDRFLNDAlEC 



227 



PGYD YGYVCVEFS LLEDAI GCMEANQVALYFGQMMLEG Y I 
FLYMGREGFK 



1101 



PRVRSSGGQEDPASQQWARPRFTQPSKMRRRVIARPVUSSVRL 
KCVASGHPRPDITWMKDDQALTRPEAAEPRKKKWTLSLKNLRP 
EDSGKYTCRVSNRAGAINATYKVDVIQRTRSKPVLTGTHPVNT 
TVDFGGTTSFQCKVRSDVKPVIQWLKRVEYGAEGRHNSTIDVG 
GQKFVVLPTGDWSRPDGSYLNKLLITRARQDDAGMYICLGAN 
TMGYSFRSAFLTVLPDPKPPGPPVASSSSATSLPWPWIGIPA 
GAVFILGTLLLWLCQAQKKPCTPAPAPPLPGHRPPGTARDRSG 
DKDLPSLAALSAGPGVGLCEEHGSPAAPQHLLGPGPVAGPKLY 

PKLYT \DI PHHTHTHTPHP PAN 

NFHFTGKCLFMSGLSEVQLTHMDDHTLPGY 



288 



1027 



96 
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SEQ 
ID 

NO: 
of 

Nucleic 
Acids 


SEQ 
ID 

NO: 
of 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
Location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid - 
sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D^Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=GIycine, H=Histidine, I=Isoleucine, 
K= Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Giutamine, R==Arginine, S=Serine, 
T=Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


266 


1005 


2 


1093 


PEFLGRLFRGPCAATLHVHSDQKPLHDGALGSQQNLVRMKEALR 
ASTMDVTVVLPSGLEKRSVLNGSHAMMDLLVELCLQNHLNPSH 
HALE I RS S ETQQPLS FKPNTL I GTLNVHTVFLKEKVPE EKVKP 
GPPKVPEKSVRL\A/NYLRTQKAWRVSPEVPLQNILPVICAKC 
EVS PEHWLLRDNI AGEELELS KS LNELG I KELYAWDNRRETF 
RKSSLGNDETDKEKKKFLGFFKVNKRSNSKGCLTTPNSPSMHS 
RSLTfiGPSLSLGSISGVSVKSEMKKRRAPPPPGSGPPVQDKAS 
EKVSLGSQIDLQKKKRRAPAPPPPQPPPPSPLIPNRTEDKEEN 
RKSTMVYCCASFPTQAKRF 


267 


1006 


686 


400 


VQWHNLHSLQPLPAGFK*FLCFSLPSSWDYRCAPPLP/APFFF 
YFLFLVELGFHHIG*AGLELTSTDLPASAS/ESAGITGMSHRA 
RPMDFFLLKIL 


268 


1007 


1 


453 


GRRFRPPSDEEREPWEPWTQLRLSGHLKPLHYNLMLTAFMENF 
TFSGEVNVEIACRNATRYWLHASRVAVEKVQLAEDRAFGAVP 
VAGFFLYPQTQVLVWLNRTLDAQRNYNLKI IYNALIENELLG 
FFRSSYVLHGERRFLGVTQFSP 


269 


1008 


333 


526 


KELDP FYNS * RKI KYLR I YLTKEVKDL YKENYKTL LKE I TDDT 
N/ KKH I PS S WTGR INTVKMT I L 


270 


1009 


699 


882 


VPHPLQAIHEQMNCKEYQEDLALRAQNDAAARRPSEMFKWI^ 
QGRGLASLSSGIQSGVG 


271 


1010 


16 


148 


RWNSLTCVVLTFLGHRLLKRFLVPKLRRFLKPQGHPRLLLWFK 
R 


272 


1011 


1 


659 


YGEFVTYQGVAVTRSRKEGIAHNYKNETEWRANIDTVMAWFTE 
EDLDLVTLYFGEPDSTGHRYGPESPERREMVRQVDRTVGYLRE 
S I ARNHLTDRLNL 1 1 TSDHGMTTVDKRAGDLVEFHKFPNFTFR 
DIEFELLDYGPNGMLLPKEGRLEKVYDALKDAHPKLHVYKKEA 
FPEAFHYANNPRVTPLLMYSDLGYVIHGVSRLLEAPPPGAPSP 
GSGS 


273 


1012 


146 


413 


RIPLIiRLRSSTYRSKGFDVTVKHSHGSWTGFGGEDIiATIPKGL 
NTYFLVNI AT I FESKNFFLPG IKWNG ILGLS YATLAKPS S S LE 
TFF 


274 


1013 


3 


251 


IKSYSGPNGRSCQIWQRLRWGSRELLLGWKLSHSFSTCPFQFP 
DIVEFCEAMANAGKTVIVAALDGTFQRKVRRLIQVWSWD 


275 


1014 


326 


651 


YCFCFDIiLH*CIHRDVKPENILITKHSVIKLCDFGFARLLTGP 
SDYYTDYVATRWYRSPELPVGDTQY\GPPV\DVW\AIGCVSAE 


276 


1015 


224 


435 


RGWALDW I GADLS LHLQEEVETEVAWEECGHVLLS LCYS S QQG 
GLLVGVLRCAHLAPMDANGYSDPFVRL 


277 


1016 


2 


429 


GGIIiAMEYAPGGTLAEFIQKRCNSLLEEETILHFFVQIIoIiAIiH 
HVHTmiLHRDLKTQNILLDKHRMVVKIGDFGISKILSSKSKA 
YTWGTPCYISPELCEGKPYNQKSDIWALGCVLYEIiASIjKRAF 
EAANLPALVLKIM 
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SEQ 
ID 
NO: 
of 

Nucleic 
Acids 


SEQ 
ID 
NO: 
of 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G= Glycine, H=Histidine, I=Isoleucine, 
K- Lysine, L= Leucine, M -Methionine, N = Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion) 


256 


995 


2 


737 


nn/^nr'XTTir'nnrn rTJTT^Ti nr.T/* 1 T)UU , T7 A T TOCO "D V TTT 7"D ATD Q CDT3T>D 

FEQPGNPoDPKVKi PPFWtjPrir r iVuXJrooXrJ\_Ei V fAi FooiCxvUir 
IAPTATLLSKKTPATLAPKEJUliIPPAMTVPSPKKTPAIPTPKE 
7\ ni\TncciruA CCPPRW^PCT , VT(7'2ZlPQPTfPTiT.TPP&V 1 T , QP^PTCR 
APTPPAVTPPSPEKGPATPAPKGTPTSPPVTPSSLKDSPTSPA 
SVTCKMGATVPQASKGLPAKKGPTALKEVIiVAPAPESTPI ITA 
PTRKGPQTKKSSATSPPICPDPSAKNGSKG 


257 


996 


79 


3 


FFLKIQGLGWARWxVTPVIPVLWEAE 


258 


997 


3 07 p 


475 ■ 


AGFGYGxjPISRxjxAKx r yCxUxjNJUx oJjoLaxoxiJ.AX j_ i xjivvoXjiir 
NSKILFLKPLLLL 


259 


998 


26 


622 


WMRAPMljQKQyA^KMDx'PFPxiiJi^Klji^ x nr jv&xj 

DGLREALANLRGLSEEERSEKAMLRSRIEEQSQLICILKRRSD 

EALERCQILELIaNAELEEKMMQEAEK^ 

LAANHELMLRFKDEYKSENIK^ 

EEAKVLQLTVRCEALTGELETLKERC 


260 


999 


2 


241 


DPGASHASVQVQVJjKEQJ-jr AGKlYlx J ofc'i? Ka LiUirlbiyiLboKoHJJW 
LSCPSPLjWMEPVSFFPLKSLGKGMIQHFRHIVSLV 


261 


1000 


1 


620 


" VTTTTHSVGRGHELQLLira tdu 
YGDIWTLHDGGFRNYNTS IDMQRGKLDDIMEHPEKSDKDSSSA 

YNT^rcsCRSTPIjTVDRSPDo OXjItxCv XJNi^XJ>IJRjpJN.LjKj Xl v Ii-tH.xyo 

SSGQSSKESTSTKAKTTEQGCSAESKEKVLEGSKLPDQEKAVS 
EHI P YLS PYHS S S YRYANI PAHARHYQS YMQLIQ 


262 


1001 


3 


420 


WGCIaATVSTHKKIQGLPFGNCLPVSDGPFNNSTGIPFFYMTA 
KD P W A DT iHKN PMAS LiMIj P hi j £j vjiii r X V XJJr JMJJriti. v y Xj x xj 
TGQMLAVSPEEVEFAKQAMFSRHPGMRKWPRQx^WFFMKMRIE 

HIWLQKWYG 


263 


1002 


43 


441 


QAANMAVARVDAALPPGEGSVVNWSGQGLQKLGPNLPCEADIH 
TLILDKNQI I KLENLEKCKRLIQLSVAN1 S IRLVRMMGVAKLTLL 
RVLNLPHNS IGC^GLKELVHLEWLNIAGlS^IAiMEQINSCTA 
LQHL 


264 


1003 


3 


834 ' 


FRAA V GAVPEGAWIUjT Ay XjxirJb ii liAJxit V XjK x x Xjx: W^V^ x x w x a 
TQQAFYQVSLLDHGRS CDDVHRS RHGLS LQDQMERKAI YGPNV 
IS IPVKSYPQLLVDEAFS I ALWIiADHYYWYALC IFLISSISIC 
LSLYKITIKQSQTI^MVKLSMRVCVCRPGGEEEWVDSSELVPG 
DCLVLSQEGGLMPCDAALVAGECMVNDS SLTGES I PVLKTALP 
EGL^PYCAETHRMTLFCGTLILHARAYVGPHVTA 
REAGLERDPGSAPLKRWS 


265 


1004 


2 


670 


FVGGGLHLHLCLLLCFMLPEDAAMAVLTASNHVSNVTVNYNIT 
VERMNRMQGLRVSTVPAVLS PNATLALTAGVLVDS AVEVAFLW 
TFGDGEQAIJIQFQPPYNESFPVPDPSVAQVLVEHNVTHTYAAP 
GEYVLxVLASNAFENRTQQVLIRSGRVPIVSLECVSCKAQAVY 
EVSRS S YVYLEGRCLNCS SG S KRGRWAARTFSNKTL Vl^DETTT 
STGSASM 
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SEQ 
ID 

NO: 
of 

Acids 


SEQ 
ID 

INU. 

or 

A m inn 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 


Amino acid segment containing signal peptide (A = Alanine, 

C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 

F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 

K=Lysine, L=Leucine, M=Methionine, N = Asparagine, 

P=ProIine, Q=GIutamine, R=Arginine, S=Serine, 

T -Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 






amino 

acid 

residue 


amino 

acid 

residue 


X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\ =possible nucleotide insertion) 






of amino 


of amino 








acid 


acid 








sequence 


sequence 




247 


986 


18 


441 


SPGTGRGPGPTSFVCLPTPQCPFIDDFILALHRKIKNEPWFP 
EGPEISEELKDLILKMLDKNPETRIGVPDIKLHPWVTKNGEEP 
LPSEEEHCSVVWTEEEVKNSVRLIPSOTWrLVKSMLRKRSF 
GNP FEPQARMA 


248 


987 


3 


732 

> 


HASGIKIDKTSDGPKLFLTEEDQKKLHDFEEQCVEMYFNEKDD 
KFHSfJS EERI RVTFERVEQMC I Q I KEVGDRVNYI KRS LQS LDS 
QIGHLQDLSALTVDTLKTLTAQKASEASKVHNEITRELSISKH 
LAQNL I DDG P VRPS VWKKHGWNTLS S S LPQGDLESNNPFHCN 
ILMKDDKDPQCNIFGQDLPAVPQRKEFNFPEAGS^SGALFPSA 
VS P PELRQRLiHGVELLKI FNKKQKKRA 


249 


988 


3 


468 


CCRWIDCFAIiYDQQEELVRHIEKVHIDQRKGEDFTCFWAGCPR 
RYKPFNARYKLLIHMRVHSGEKPNKCTFEGCEKAFSRLENLKI 
HLRSHTGEKPYLCQHPGCQKAFSNSSDRAKHQRTHLDTKPYAC 
QIPGCTKRYTDPSSLRKHVKAHSSK 


250 


989 


356 


553 


LPLLWTLSDFGGTMDQSGME I PVTL 1 1 KAPNQKYSDQT ISCFL 
NWTVGKLKTHLSNVYPSKPVSV 


251 


990 


1 


895 


AGTRMCWAAAEELVCGA\RGLW^RTRRPRFVLMNKMDDLNIj 
HYRFLNWRRRIREIREVRAFRYQERFKHILVDGDTLSYHGNSG 
EVGCYVASRPLTKDSNYFEVS IVDSGVRGTIAVGLVPQYYSLD 
HQPGWLPDS VAYHADDGKIiYNGRAKGRQ FGSKCNSGDR IGCG I 
EPVS FDVQTAQ I FFTKNGKRVGS TIMPMS PDGLFPAVGMHS LG 
EEVRTiHTiNAEIjGREDDSvMMVDSYED 

LGKGKS IVDVGIiAQARHPLSTRSHYFEVEIVDPGEKCYIA 


252 


991 


51 


674 


QQAEEHLAAYSVSDSDSGKDPSMECCRRATPGTLLLFIiAFLIiL 
SSRTARSEEDRDGLWDAWGPWSECSRTCGGGASYSLRRCLSSK 
SCEGRNIRYRTCSNVDCPPEAGDFRAQQCSAHNDVKHHGQFYE 
WLP VSNDPDNPCS LKCQAKGTTLVVEIiAPKVLDGTRCYTE S LD 
MCISGLCQVSADLFSFNLSRGFQCLCWGLHSLTL 


253 


992 


2 


554 


RLLRQELVVLCHLHHPSLISLLAAGIRPRMLVMEIiASKGSLDR 
LLQQDKASLTRTLQHRIALHVADGLRYLHSAMI IYRDLKPHNV 
IiIjFTjjYPNAA,I I AKI ADYG I AQYCCRMG I KTS EGTPGFRAPEV 
ARGNVI YNQQADVYS FGUjLYD I LTTGGR IVEGLKFPNEFDEL 
EIQGKLPDPVKE 


254 


993 


3 


437 


KASNSTHEFRIGLPEGWESEKKAVIPLGIGPPLTLICLGVLGG 
T T . T YGR fCGFOTAHFVTiKDS PS PKVT <Z TP P P P T FP T S KEVGP T P 
IKHFPKHVANLHASRGFTEK^ETLKKFYQEGQSCTVDLGITAN 
SSNHPDNRHRNRSLI 


255 


994 


3 


445 


SFPDRTASLVLLSVPVGQAGMQQRGLAIVALAVCAALHASPAI 
LP I ASS CCTEVSHHI SRRLLER VNMCRI QRADGDCDLAAVI LH 
VKRRR I CVS PHNHTVKQ WMKVQAAKKNGKGNVCHRKKHHGKRN 
SNRAHQGKHETYGHKTPY 
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SEQ 
ID 
NO: 
of 

Nucleic 
Acids 


SEQ 
ID 

NO: 
of 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

pa/11 lArtPA 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 


Amino acid segment containing signal peptide (A= Alanine, 
C -Cysteine, D-Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G= Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P-Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threomne, V=Valme, W=Tryptophan, Y=Tyrosme, 
X=Unknown, * = Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


238 


977 


2 


740 


DQDYKYDSTSDDSNFLNPPRGWDHTAPGHRTFETKDQPEYDST 
DGEGDWSLWSVCSVTCGNGNQKRTRSCGY^CTATESRTCDRPN 
CPGIEDTFRTAATEVSLIiAGSEEFNATKLFEVDTDSCERWMSC 
KSEFLKKYMHKVMNDLPSCPCSYPTEVAYSTADIFDRIKRKDF 
RWKDASGPKEKLEIYKPTARYCIRSMLSLESTTLAAQHCCYGD 
NMQLITRGKGAGTPNLI STEFS AELHYKVDV 


239 


978 


2 


612 


ESEENGESAMDSTVAKEGTNVPLVAAGPCDDEGIVTSTGAKEE 
DEEGEDVVTSTGRGNEIGHASTCTGLGEESEGVLICESAEGDS 
QIGTVVEH^AEAGAAIMNANENNVDSMSGTEKGSKDTDICSS 
AKGIVESSVTSAVSGKDEVTPVPGGCEGPMTSAASDQSDSQLE 
KVEDTJISTGLVGGSYDVLVSGEVPECEVAH 


240 


979 


79 


361 


VCIICLIFSYYSFDSALQSAKSSLGGNDELSATFLEMKGHFYM 
YAGSLLLKMGQHGNNVQWRALSELAALCYL I AFQVS LPLGAID 
1SRSLDVF 


241 


980 


2 


681 


QHPSQEKPQVLTPS PRKQKLNRKYRSHHDQMI CKCLSLS I SYS 
ATIGGLTT 1 1 GTS TS L I FLEHFNNQYP ASEWNFGTWFLFS FP 
ISLIMLWSWFWMHWLFLGCNFKETCSLSKKKKTKREQLSEKR 
1QEEYEKLGD I S YPEMVTGFFFILMTVLWFTREPGFVPGWDS F 
FEKKG YRTD ATVS VFLGFLLFLI PAKKP CFGKKNDGENQEHS L 
GTEPI ITWKDF 


242 


981 


1 


491 


LEREGDKGTPVLRGFSSVSGSWSRRMPPFLLLTCLFITGTSVS 
PVALDPCSAYISIaNEPWRNTOHQLDESQGPPLCDNHVNGEWYH 
FTGMAGDAMPTFC I PENHCGTHAPWLNGSHPLEGDG I VQRQA 
CASFNGNCCLWNTTVEVKACPGGYYVYRLTKPSV 


243 


982 


1 


983 


CGRTMSDIRHSLLRRDALSAAKEVLYHLDIYFSSQLQSAPLPI 
VDKGPVELLEEFVFQVPKERSAQPKRLNSLQELQLLEIMCNYF 
QEQTKDS VRQ 1 1 FS SLFS PQGNKADDSRMS LLGKLVSMAVAVC 
RI PVLECAAS WLQRTPWYCVRLAKALVDDYCCLVPGS IQTLK 
QIFSASPRFCCQFITSVTALYDLSSDDLIPPMDLLEMIVTWIF 
EDPRLILITFLNTP I AANLP IGFLELTPLVGLIRWCVKAPLAY 
KRKKKPPLSNGHVSNKVTKDPGVGMDRDSHLLYSKXiHLSVLQV 
LMTLQLHLTEKNLYGPPGADPLRPHG 


244 


983 


32 


362 


SACSTGPELPGRATRSLTRPANQKGCDGDRLYYDGCAMIAMNG 
SVFAQGSQFS LDDVEVLTATLDLEDVRS YRAE ISSRNLAVS AP 
VDTCVGCSSKTWKVAPFVRAWWRP 


245 


984 


158 


398 


APLSRLCFPQVLVNEGGGFDRASGS FVAP VRGVYS FRFHWKV 
YNRQTVQVTSALAP I PGSGGWGGGRRGAQLTSGWTLH 


246 


985 


2 


707 


PHI IGAEDDDFGTEHEQINGQCSCFQS IELLKSRPAHLAVFIiR 
HWSQFDPATLLCYLYSDLYKHTNSKETRRIFLEFHQFFLDRS 
AHLKVSVPDEMSADLEKRRPELIPEDLHRHYIQTMQERVHPEV 
QRHLEDFRQKRSMGLTLAESELTKLDAERDKDRLTLEKERTCA 
EQ IVAK I EEVLMTAQ AVE ED KS S TMQ YV I LMYKKHLGVKVKE P 
RNLEHKRGRIGFLPKIKQSM 
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SEQ 
ID 
NO: 
of 

Nucleic 
Acids 


SEQ 
ID 
NO: 
of 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q^Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


230 


969 


1 


228 


FFFFKMGSRSVTQAGVQWCDVSSLQAPPPRFTLFCLSLPSSWD 
YRCVPPCPANFFVFLVETGFHRVSQYGLD^LTS 


231 


970 


2 


119 


OLS LARGKVFLCALS FWF A K AT , A ynVT .V CT T TH t t?d mmTno 
S LVGVTDGS FE I GNLLVI TFVS YFGAKLHRPKI IGAGCVIMGV 
GTLLIAMPQFFMEQYKYERYSPSSNSTLSISPCLLESSSQLPV 
SVMEKSKSKISNECEVDTSSSMWIYVFLGNLLRGIGETPIQPL 
GIAYtiDDFASEDNAAFYIGCVQTVAIIGPIFGFLLGSLCAKLY 
VD IGtVNL/DHF * VS AQLGTRKGVLVCLVFCLLCQS IGRRLS E 
EHHHSDREKG 


232 


971 


221 


1068 


OPAfTP\7T? APf^Tf "FWMWAT?f2M r TCT MTT 7\ 7\ T HT | WDTTOMr'CT<T\rir>ikT 

S^xr j^xajs. v wif *wivF ru v ivv/iu&vjiyi i o -Li1 v i rvMM \ .i ji . i x ir J. I oMF SGAGFN 
SSIFSVFP^QQIEDLWIPYFAITTDITASAMRVHTDGSIiWRYV 
RASMSLSGYMPPLCDPKDGHLLMDGGYINNLPADVARSMGAKV 
VIAIDVGSRDETDLTNYGDALSGWWLLWKRWNPl^TKVKVIiNM 

NE I CEVG YQHGRTVFD I WGRSGVLEKMLRDQQGPS KKP AS AVL 
TCPNASFTDLAEIVSRIEPAKPAM 


233 


972 


133 


635 


LWVIMFVS YlilLTLLHVQTAVLARPGGES IGCDDYLGSDKWD 
KCGVCGGDNTGCOWS GVFKHATiT^ r .fi YPT? WP T P prs a TV tut 
TEMYKSNNYLALRS RS GRS I INGNWAIDRPGKYEGGGTMFTYK 
RPNE I S S TAGE S FLAEG PTNE I LD VYVS LDVS GL FFGF 


234 


973 


1 


420 


I S GK3TRS AGPLRRNYNFI AAVVEKVAPS VVHVQLWGRNQQWI E 
VVTjQNGARYEAVVKDIDLKXDLAVIKIESNAELPVLMLGRSSD 
LRAGEFWALGSPFSLQOTATAGIVSTKQRGGKELGMKDSDMD 
YVQIDATINYG 


235 


974 


2 


860 


DLKLENIMVK5SLIDDNNEIOT 

QATCGTPIYMAPEVISAHDYSQQCDIWSIGVVMYMLLRGEPPF 
LAS S EEKL FEL I RKGELHFENA VWNS I SDCAKS VLKQLMKVD P 
AHRITAKELLDNOWLTGNKLS S VP PTN\#T\FMMKT?WTrNrMPF c?\rp 
EOTTEEKNKPSTEEKLKSYQPWGWPET^ 
I AAFLPS VKYPHHTWNT FLQ I CLFWS L 


236 


975 


1 


467 


IiSISVSDVSLSDEGQYTCSLFTMPVKTSKAYLTVLGVPEKPQI 
SGFS S PVMEGDLMQIiTCKTS GS KPAAD IRWFKNDKE I KDVKYL 
KEEDANRKTFTVSSTLDFRVDRSDDGVAVICRVDHESLNATPQ 
VAMQVLEMHYTP SVKI IPSTPFPQEG 


237 


976 


3 


417 


YNQKVDLFSLiGIIFFEMSYHPMVTASERlFVLNQLRBPTSPK^ 
PEDFDDGEHAKQKSVISWLLKHDPAKRPTATELLKSELLPPPQ 
MEESELHEVLHHTLT1WDGKAYRTIDGPRS FRQRI S PAI A\ YT 
YD\SDILKG1ST 
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acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 

C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 

F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 

K = Lysine, L= Leucine, M=Methionine, N— Asparagine, 

P=Proline, Q=Glutamine, R=Arginine, S=Serine, 

i — i nreoninc, v — vaunc, w — i rypLopnun, i — tyrosine, 

X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 

\= possible nucleotide insertion) 


218 


957 


1 


662 


LKSTQDE INQARS KLSQLHES RQE AHRS LEQYDQVLDGAHGAS 
LTDLANLSEGVSLAERGSFGAMDDPFKNK^LFSNNTQELHPD 
PFQTEDPFKSDPFKGADPFKGDPFQNDPFAEQQTTSTDPFGGD 
PFKESDPFRGSATDDFFKKQTKNDPFTSDPFTKNPSLPSKLDP 
FESSDPFSSSSVSSKGSDPFGTLDPFGSGSFNSAEGFADFSTI 
EGRRG 


219 


958 


1 


752 


RTRGGSGNSSQPSLREGHDKPVFNGAGKPHSSTSSPSVPKTSA 
SRTQKSAVEHKAKKSLSHPSHSRPGPMVTPHNKAKSPGVRQPG 
SSSSSAPGQPSTGVARPTVSSGPVPRRQNGSSSSGPERSISGS 
KKPTNDS NPSRRTVS GTCGPGQPAS S S GGPGRP I S GS VS S ARP 
LGSSRGPGRPVSSPHELRRPVSGLGPPGRSVSGPGRS ISGS IP 
AGRTVSNSVPGRPVSSLGPGQTVSSSGPTIKPKCT 


220 


959 


439 


582 


RGKG I TPRYHLC I SD PHNLKI CCRVNGE WQ S SNTNQMVFKTE 
DLIAW 


221 


960 


230 


420 


WAVTRWLCENGVSYIiRKCVCSACRHGTRCAGEVAAAANNSHC 
TVGIAFNAKIGGMGNQLTWM 


222 


961 


311 


490 


GAPPPFVPTLKSDDDTSNFDEPKKNSWVSSSPCQLSPSGFSGE 
ELPFVGFSYSKALGIL 


223 


962 


2 


422 


FVERIiAHLHAACAPRRKVALLLEVCRDVYAGIiARGENQDPLGA 
DAFLPALTEELI WS PD IGDTQLDVEFLMELLDPDELRGEAGYY 
LTTWFGALHHI AHYQPETDRAPRGLSS EARASLHQWHRRRTLH 
RKDHPRAQQLD 


224 


963 


385 


844 


FWMDPYNPLNFKAPFQTSGENEKGCRDSKTPSESIVAISECHT 
LLSCKVQLIiGSQESECPDSVQRDVLSGGRHTHVKRKKVTFLEE 
VTE YY I S GDEDRKGP WEE FARDGCRFQKR I QETEDA IG YCLTF 
EHRERMFNRLQGTCFKGLNVLKQC 


225 


964 


3 


166 


AASTAYS FFGTVENMAPKWNRPGHTQS ADWGS FGGLMGRFEF 
GIFLKGKEIVK 


226 


965 


1 


118 


GFVFLPGPMSVGLDFSLPGMEHVYGIPEHADNLRLKVTE 


227 


966 


1 


390 


GSECQGTDLDTRNCTSDLCVHTASGPEDVALYVGLIAVAVCLV 
LLLLVLILVYCRKKEGLDSDVADSS I LTS GFQPVS I KPS KADN 
PHLLTIQPDLSTTTTTYQGSLCPRQDGPSPKFQLTNGHLLSPL 
G 


228 


967 


1 


111 


LIYNEDMICWIESRESSNQLKCIQITKAGGLTDEWTINILQSF 
HNVQQMAIDWLTRNLYFVDHVGDRI FVCNSNGSVCVTLIDLEL 
HNPKAIAVDPIAGKLFFTDYGNVAKVERCDMDGMNRTRI IDSK 
TEQPAALALDLVNI<XVYWVDLYIiDW 

QVRHLYGITVFEDYLYATNSDSYNIVRISRFNGTDIHSLIKIE 
NAWGIRIYQKRTQPTVRSHACEVDPYGMPGGCSHICLLSSSYT 
K 


229 


968 


3 


488 


S SGNPQPGD S S GGGAGGGLP S PGEQELS RRLQRLYP AVNQQET 
PLPRSWS PKDKYOTIGLSQGNLRVHYKGHGKNHKDAASVRATH 
P I P AACGI YYFEVKI VS KGRDGYMGIGLS AQGVNMNRLPGWDK 
HSYGYHGDDGHSFCSSGTGQPYGPTFTTGDVI 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H^Histidine, I=Isoleucine, 
K= Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T— Threonine, V= Valine, W-Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possibie nucleotide deletion, 
\=possible nucleotide insertion) 


210 


949 


1 


296 


FFS S 1 QLTDDQG P VLMTTVAMP VFS KQNETRS KG I LLG WGTD 
VPVKELLKTIPKYKVMNDLIPEIKATEMPRALFSQSSGFKLYF 
GAMFLLTT I TAC 


211 


950 


3 


594 


SCSGTGTNACYMEDMSNIDLVEGDEGRMCINTEWGAFGDDGAL 
EDIRTEFDRELDLGSLNPGKQLFEKMISGLYLGELVRLILLKM 
AKAGLLFGGEKS S ALHTKGKI ETRHVAAMEKYKEGLANTRE I L 
VDLGtjEPS EADC I AVQHVCTI VSFRS ANLCAAALAAI LTRLRE 
NKKVERLRTTVGMDGTLYKIHPQy 


212 


951 


2 


2167 

> 


FVAIATNGWPAGGSYYMISRSLGPEFGGAVGLCFYLGTTFAG 
AMYI LGTIEILLAYLFPAMAI FKAEDASGEAAAMLNNMRVYGT 
CVLTCMATWFVGVICYVNKFALVFLGCVILSIIiAIYAGVIKSA 
FDPPNFP I CLLGNRTLSRHGFDVCAKIAWEGNETVTTRLWGLF 
CS SRFLNATCDE YFTRNNVTE I QG I PGAAS GLI KENLWS S YLT 
KGVI VERS GMTS VGIiADGTP IDMDHPYVFSDMTS YFTLLVGI Y 
FPSVTG IMAGSNRSGDLRDAQKS I PTGTI LAI ATTS AVYI S S V 
VLFGAC IEGVVLRDKFGEAVNGNLVVGTLAWPS PWVI VIGS FF 
STCGAGIjQS LTGAPRLLQAI S RDG I VPFLQVFGHGKANGEPTW 
ALLLTACICEIGILIASLDEVAPILSMFFLMC^FVNIiACAVQ 
TIiLRTPNWRPRFRYYHWTLS FLGMS LPT .AT ,mp T C qwwaT .vaM 

LIAGLIYICYIEYRGAKKEWGDGIRGLSLSAARYAIiLRLEEGPP 
HTKNWRPQLLVLVRVDQDQNVVHPQLLSLTSQLKAGKGLTIVG 
SVLEGTFLENHPQAQRAEES I RRLMEAEKVKGFCQWI S SNLR 
DGVSHLIQSGGLGGLQHNTVLVGWPRWWRQKEDHQTWRNFIEL 
VRETTAGHTiALLVTKNVSMFPGNPERFSEGS IDRWGIGHDGGM 
LMLVP FLLRIIHKVWRKCKMR I FTVAQMVDMHAM 


213 


952 


1 


128 


FYLRLLSFFCFQEHEKRCWSVDFNLMDPKLIASGSDDAKGTV 


214 


953 


3 


244 


RNSKAMHRS S CDGPLLS LPS VGRS ATHALVQAQL ICSGARRGM 
HAFI VP IRS LQDHTPLPGKP IMLPQGTLPGGEPRWPP 


215 


954 


2 


609 


CGTLI LQAI^WGPHVLAVVTRTGFCTAKGGLVS S I LHPRP IN 
FKFYKHSMKFVAALSVLALLGTIYSIFILYRNRVPLNEIVIRA 
LDLVTVWPPALPAAMTVCTLYAQSRLRRQGIFCIHPLRINLG 
GKLQLVCFDKTGTLTEDGLDVMGWPLKGOAFLPLVPEPRRIiP 
VGPLLRAIATCHALSRLQDTPVGDPMDLKM 


216 


955 


292 


855 


QIEYFRSLLJDEHHISYVIDEDVKSGRYiyrELEQRYMDLAENARF 
EREQLLG VQQHLSNTLBCMAEQDNKEAQEMIGALKERS HHMER I 
I ES EQKGKAALAATLEE YKATVASDQ I EMNRLKAQLENEKQKV 
AELYS IHNS GDKSD I QDLLES VRLDKEKAETLAS S LQEDLAHT 
RNDANRLQD A I AKGRG 


217 


956 


2 


400 


ARYRFTLS ARTQ VGSGEAVTEES P APPNEATPTAAPPTLPPTT 
VGATGAVSSTDATAIAATTEATTVP 1 1 PTVAPTTMATTTTVAT 
TTTTTAAATTTTESPPTTTSGTKIHESAPDEQS IWNVTVLPNS 
KWA 
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Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G-Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S= Serine, 
T== 1 nreonuie, v = valine, w — i ryptopnan, i — lyrosine, 
X=Unknown, *-Stop Codon, /=possible nucleotide deletion, 
\ — possible nucleotide insertion) 


200 


939 


3 


435 


DSKEPRIiQQLGLLEEEQLRGLGFRQTRGYKSLAGCriGHGPLVL 
QLLSFTLLAGLLVQVSKVPS S ISQEQSRQDAI YQNLTQLKAAV 
GELSEKSKLQEIYQELTQLKAAVGELPEKSKLQEIYQELTWLK 
AAVGELPEKSKMQE 


201 


940 


657 


469 


MQS I AWGHRRDRGES PLGWGQESEAS PS ALTEAPKAAHTTRLG 
FLAANNPNGHSQPQDSFLL* 


202 


941 


1 


714 


FETLSMRG I PHMLALGPQQLIAQDEEGDTLLHLFAARGLRWAA 

YAAAEVLQVYRRIiDIREHKGKTPLLVAAAANQPLIVEDLLNLG 

AEPNAADHQGRSVLHVAATYGLPGVLLAVLNSGVQVDLEARDF 

EGLTPLHTAILALWAMRPSDLCPRVLSTQARDRLDCVH^ 

MGANHTIQVSGDVGGQTLGDCVEWGHLDVRELQANADFASSLIj 

RALEHVTSLLCALRVFCLFLCQL 


203 


942 


3 


479 


D AWADAWVGTKMADLDS P PKLS GVQQPS EGVGGGRC S E I S AEL 
IRSLTELQELEAVYERLCGEEKVVERELDALLEQQNTIESKMV 
TLHRMGPNLQLIEGDAKQIAGMITFTCNIiAENVSSKVRQIiDLA 
KNRLYQAIQRADDILDLKFCMDGVQTALR 


204 


943 


1 


706 


"AVEFRVPRSGSAYLYSYVTVGELWAFTTGWNLILSYVIGTASV 
ARAWS S AFDNLIGNHISKTLQGS IALHVPHVLAEYPDFFALGIi 
VLLLTGLLALGAS ES ALWKVFTGVNLLVLGFVMI S GFVKGDV 
HNWKLTEEDYEI^IAELNDTYSLGPLGSGGFVPFGFEGILRGA 
ATCFYAFVGFDCI ATTGEEAQNPQRS I PMGIGI SLSVCFLADF 
AVSSALTLMMPYYQLQPESP 


one 


Q A A 


1 

X 


852 


" gfhpntthyraraaaragagsfvgevsavdkdfgpngevrysf 
emvqpdfelhaisgeitnthqfdreslmrrrgtavfsftviat 
dqgipqplkdqatvh\t™kdindnapkflkdfyqatisesaan 
ltqvlrvsasdvdegnnglihys i ikgneerqfaidstsgqvt 
ligkiidyeatpayslviqavdsgtiplnstctlnidildendn 
tpff/llnqhffvdvlenmrigelgasgtatds \dsgdiadly 

YKFTGTKHPPGTFS ISPKHLGVFFLAQK 


206 


945 


3 


363 


GDCYDLYGGEKFATLAELVQYYMEHHGQLKEKNGDVIEIiKNPIi 
NCADPTSQRWFHGHLSGKEAEKLLTEKGKHSS FLVRESQSHPG 
DFVLSVCTGDDKGESNDGKSKVTHVMIHCQEIiK 




946 


218 


717 


IDSGNQNGGITODKTKNAERNYIjNVLPGEFYITRHSNLSEIHVA 
FHLCVDDHVKSGNI TARDP AIMGLRNI LKVCCTHD I TT I S I PL 
LLiVHDMS EEMTX P WCLRRAELVFKCVKGFMMEMAS WDGG I S RT 
VQFLVPQSISEEMFYQLSNMLPQIFRVSSTLTLTSKH 


208 


947 


3 


368 


"SI LPALLVT I L I FMDQQ ITAV3TVNRKENKLKKAAG YHLDLFWV 
GILMALCSFMGLPWYVAATVISIAHIDSLiKMETETSAPGEQPQ 
FLGVREQRVTGIIVFILTGISVFLAPILKCIPLPV 


209 


948 


2 


575 


" GASRVEAGSANGMLIDGGSQIVKVQGHADGTTINKSGSQDVVg 
GSI^TNTTINGGRQYVEQSTVETTTIKNGGEQRVYESRALDTT 
IEGGTQSLNSKSTAKNTHIYSGGTQIVDNTSTSDVIEVYSGGV 
IJ5WGGTATNVTQHDGAILKTNTNGTTVSGTNSEGAFS IHNHV 
ADNVLLENGGHLDINAYGS 
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Amino acid segment containing signal peptide (A = Alanine, 

C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 

F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 

K- Lysine, L=Leucine, M= Methionine, N=Asparagine, 

P=Proline, Q=Glutamine, R=Arginine, S=Serine, 

i — lurcunuic, v — valine, w — i lypLupiiaii, i — lyrosine, 

X= Unknown, *-Stop Codon, /=possible nucleotide deletion, 

\=possible nucleotide insertion) 


193 


932 


3 


1641 


GSLEKALFQLLKVWGQWAEQTRRLQRLDVSLSVARVRSAGPSC 

QNKGDLVMEALLEGIQI^GHGGGFIjTSCEAELQEIiMKQIDIMV 

AHKKSEWEGRTHALETCIjKIREQELKSLRSQLDVTHKEVGMLH 

QQVEEHEKIKQEMTMEYKQELKKLHEELCILKRSYEKLQKKQM 

REFRGNTIQmREDRSEIEKLTAKIEEFRQKSLDmKQRLIYQQ 

QVSSLEAQRKALAEQSEIIQAQLVNRKQKLESVEIiSSQSEIQH 

LS S KJjERANDT I CANELE I ERLTMRVNDLVGTSMTVLQEQQQK 

EEKLRESEKLLEALQEEKRELKAALQSQENLIHEARIQKEKLQ 

EKVKATNTQHAVEAISLESVSATCKQLSQELMEKYEEIjKRMEA 

HNNEYKAEIICKLKEQILQGEQSYSSALEGMKMEISHLTQEIiHQ 

RDITIASTKGSSSDMEKRLRAEMQKAEDKAVEHKEILDQLESL 

KLENRHLSEMVMKLELGLHECSL^ 

HHILERLDAHIEELKRESEKTVRQFTALK 


194 


933 


159 


1053 


TGFLGWSQGPSLTPTSLSALYPSQVEETGWLSLEQTEQHSRR 
PIQRGAPSQKI)TPNPGDSrjDTPGPRILAFIiHPPSLSEAALAAD 
PRRFCSPDLRRLLGPILDGASVAATPSTPLATRHPQSPLSADL 
PDELPVGTENVHRLFTSGKDTEAVETDLDIAQDADALDLEMLiA 
PYI SMDDDFQLNAS EQLPRAYHRPLG AVPRPRARS FHGLS P PA 
LEPS£iLPRWGSDPRLSCSSPSRGDPSASSPMAGARKRTLAQSS 
KDEDEGVELLGVRPPKRSPSPEHENFLIiFPLSLSFIiLTG 


195 


934 


3 


425 


ELQDCFDVHDASWEEQIFWGWHNDVHI FDTKTQTWFQPEIKGG 

VPPQPRAAHTCAVLGNKGYIFGGRVLQTRMNDLHYLN^ 

S GRI TINGES PKHRS WHTLTPIADDKLFLCGGLNAYNMPLSDG 

WIHNVTTHCWK 


196 


935 


2 


295 


FFFLRTRSHSVTPRWECSDDITAHWQPQPWGSSDPLTFS/RPQ 
WVP PRHTTLC P \ ANFFVFC I FCRNRI S PCWPGWS RTPWAQL I 
RLPRPPKVLGLQV 


197 


936 


2 


737 


PREGQVKQGLLGDCWFLCACAALQKSRHLLDQVIPPGQPSWAD 
QEYRGSFTCRIWQFGRWVEVTTDDRLPCIiAGRLCFSRCQREDV 
FV^PLLEKWAiCVHGSYEHLWAGQVADALVDLTGGlLAERWNLK 
GVAGSGGQQDRPGRWEHRTCRQLLHLKDQCLI S CGVLS PRAGE 
ARGQHGRAAASVPPTARPQAHCSFLCDWLHSPVRTKWEEVSLF 
SRWSSVCDLPLLSSSRGTWPFSPLTSPFH 


198 


937 


3 


638 


AECLEAS I ARYAHRVANSRYTFDGETVTLSPSQGVNQLHGGPE 
GFDKRRWQIVNQNDRQVLFALS SDDGDQGFPGNLGATVQYRLT 
DDNR I S ITYRATVDKPCPVNMTNH\TXTNLDGEQS DVRNHKLQ I 
LADE YLPVDEGG I PHDGLKS VAGTS FDFRS AKI I ASEFLADDD 
QRKVKGYDHAFLLQAKGDGKKVAAHVWSADEKLQLKVYT 


199 


938 


69 


425 


PLSRFLSKESQEDWGMERQSRVMSEKDEYQFQHQGAVELLVFN 
FIiLILTILTIWLFKNHRFRFLHETGGAMVYDKPPKFAMSREQM 
SQS CSHTAHNAS LLTDAGPLS CGE SRAS CLFL 
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Amino acid segment containing signal peptide (A == Alanine, 
C— Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, J=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q-Glutamine, R=Arginine, S=Serine, 

T=Thrf»r>nin/* V = Valinp W=Trvnfnr»han Y=TvmcJnA 

X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


185 


924 


3 


361 


KMMI * GLFE IQQCP IGKHCNFLQVLRN/ PNRDL / WLVSS FGKS 
S KGRERMGHHDE YYRLRGR / HNP S PDHS YKRNGE S ERKRKKSH 
*HMSKSQERHNSPSRGRNSDRSGGRCSRSDNGRSRYR 


186 


925 


443 


1412 


PLSLFARVAGSRVEMPEPPGLGDEGRPLLHPGRREAVGSWVSA 
FAGDSTPCGPGDLSVPRREPFRLTAL*PHRSPWRTSLIGLLL 
GFSVKEELRGVGWAARTPLGIR 


187 


926 


2 


917 


FDKKQHEAR IQQMENE IHYLQENLKSMEE I QGLTDLQLQEADE 
EKERIIAQLRELEKKKKLEDAKSQEQVFGLDKELKKLKKAVAT 
SDKLATAELTIAKDQLKSLHGTVMKINQERAEELQEAERFSRK 
AAQAARDLTRAEAEIELLQNLLRQKGEQFRLEMEKTGVGTGAN 
S QVLE I EKLNETMERQRTE I ARLQNVL YLTGSDNKGGFENVLE 
EIAELRREGSYQNDYISSMADPFKRRGYWYFMPPPPSSKVSSH 
SSQATKDSGVGLKYSASTPVRKPRPGQQDGKEGSQPPPASGYW 
VYSP 


188 


927 


171 


1082 


SDAS S FKTRVI WPRPRVFPLGS AI TENSLESDSQ IGQFGVGF 
YSAFLVADKVIVTSKHNNDTQHIWESDSNEFSVIADPRGNTLG 
RGTTITLVLKEEASDYLELDTIK1JLVKKYSQFINFPIYVWSSK 
TETVEEPMEEEEAAKEEKEESDDEAAVEEEEEEKKPKTKKVEK 
TVWDV^LMNDIKPIWQRPSKEVEEDEYKAFYKSFSKESDDPMA 
YIHFTAEGEVTFKS ILFVPTS APRGLFDE YGSKKSDYIKLYVR 
RVFITDDFHDMMPKYLNFVKGVVDSDDLPLNVSRETLQQHKLL 
KV 


189 


928 


718 


275 


CGSWMRRALIPPCRGGPSASDRCCSCSPSGFSAGRGRCPVQGC 
LRPHRVQLLRRWGPGS PAGQRLSKGFQUjRWWGPGS P APEPRK 
GPFPPPDPPWPVTAVTVMAGSVPSAQSVDALESPGPLALEGPS 
SPRNLLWREMSIFLPGIF 


190 


929 


1 


550 


PGPTPPPRHGSPPHRIiIRVETPGPPAPPADERISGPPASSDRL 
AILEDYADPFDVQETGEGSAGASGAPEKVPENDGYMEPYEAQK 
MMAEIRGSKETATQPLPLYDTPYEPEEDGATPEGEGAPWPRES 
RLPEDDERPPEEYDQPWEWKKERISKAFAVDIKVIKDLPWPPP 
VGQLDSSPSLP 


191 


930 


1 


562 


QFFSLFLRYQIHTGLQHS I IRPTQPNCLPLDNATLPQKLKEVG 
YSTHMVGKWHLGFYRKECMPTRRGFDTFFGSLLGSGDYYTHYK 
CDS PGMCGYDLYENDNAAWDYDNG I YS TQMYTQRVQQ I LASHN 
PTKP I FLYI AYQAVHS PLQAPGRYFEHYRS I ININRRRYAAML 
S CLDEAINNVTLALK 


192 


931 


3 


580 


RVRKGRGGERLQSPLRVPQKPERPPLPPKPQFLNSGAYPQKPL 
RNQGWRTLSS S AQED I IRWFKEEQLPLRAGYQKTSDT I APWF 
HGILTLKKANELLLSTGMPGSFLIRVSERIKGYALSYLSEDGC 
KHFLIDASADAYSFLGVDQLQHATLADLVEYHKEEPITSLGKE 
LLLYPCGQQDQLPDYLELFE 
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amino 
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acid 
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Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A -Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P-Proline, Q=Glutamine, R=Arginine, S=Serine, 
T= Threonine, V= Valine, W=Tryptophan, Y^Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


174 


913 


3 


539 


KRRGS FKMAELDQLPDES S S AKALVSLKEGS LSNTWNEKYS S L 
QKTPVWKGRNTSSAVEMPFRNSKRSRLFSDEDDRQINTRSPKR 
NQRVAMVPQKFTATMSTPDICKASQKIGFRliRNLLKIjPKAHKWC 
IYEWFYSNIDKPLFEGDNDFCVCLKESFPNIiKTRKLTRVEWGK 
• IRRLMG 


175 


914 


166 


635 


MPEYLRKRFGGIRIPI ILAVLYLFIYIFTKISVDMYAGAI FTO 
QS LHTiDLYLAIVGLIjAITAVYWAGGLAAVIYTDALQTL imli 
GALTIiMGYS FAAVGGMEGLKEKYFLALASNRSENS S CGLPRED 
AFHIFRDPLTSDLPWPGVLFGMS IPSLX * 


176 


915 

i 


673 


-1025 


XS AS ATSLTLSHCVDWKGLLDFKKRRGHS IGGAPEQRYQ IIP 
VMCCSLLATGGADRLIHLWNWGSRLEANQTLEGAGGS ITSVD 
FDPSGYQVLAATYNQVAQFWK* 


177 


916 


3 


139 


QKRFPSNCGRI^KLFLWGQALHIIAKLLGKWRRLGNIVFFSLIilj 
SY 


178 


917 


1 


541 


VHVCSSKMGALSTERLQYYTQELGVRERSGHSVSLIDLWGLLV 
E YLL YQEENPAKLSDQQEAVRQGQNP YP I YTS VNVRTNLS GED 
FAEWCEFTPYEVGFPKYGAYVPTELFGSELFMGRLLQLQPEPR 
I CYLQGMWGS AFATS LDE I FLKTAGS GLS FLEWYRGS VNI TDD 
CQKPQLHN 


179 


918 


1 


628 


EFLGRPTRPAKDEGNDEGKDEGKDEGKDEGKDEGKDEGKDERK 
DEGKDEGKDERKDEGKDEGKDEGKDEGKDEGKDEGKDEGKDEG 
NDEGKDEGKDEGKDEGKDEGKDEGKDERKDEGKDEGKDERKDE 
GKDEGKDEGKDEGKDEGKDEGKDEGKDEGNDEGKDEGKDEGKD 
EGKDEGKDEGKDEGNDEGNDEGNDEGKDEGKDERNDEGKDEGK 
DEGKDEGKDERNDEGKDERKDEGKDEGKDEGKDEGKDEGKDEG 
NDEGKDERKDEGKDEGKDEGKDK 


180 


919 


27 


471 


PSLRPAWHEGEDFSYGLQPYCGYSFQWGEMIRNREVLPCPDD 
CPAWAYALMIEGWNEFPSRRARFKDIHSRLRAWGNLSNYNSSE 
QTSGGRNTTQTSSLSTSPLCNVSNAPYVGPKQKVPPFPQTQVI 
PMKGQIRPMVPPPQLYVP 


181 


920 


2 


454 


RNSGRHPRVRWIIiEERKRVMQEACAKYRASSSRRAVTPRHVSR 
I FVEDRHRVLYCEVP KAGCSNWKRVLMVLAGLAS STAD I QHNT 
VHYGSALKRIiDTFDRQGILHRLSTYTKMLiFVREPFERLVSAFR 
DKFEHPNSYYHPVFCMAILAR 


182 


921 


2 


378 


IMYS I SPANSEEGQELYVCTVKDDVNLDTVLLLPFLKEIAVSQ 
LDQLS PEEQLLVKCAAI IGHSFHIDLLQHLLPGWDKNKLLQVL 
RALVDIHVLCWSDKSQELPAEPILMPSS IDI IDGTKEKK 


183 


922 


181 


513 


GPHVVLVLRRCFLLSYFKGVEKAKAMPSPRILKTHLSTQLLPP 
SFWENNCKVRYQQLPVTEGKVSQPKRVLQTPTQS IRDHLCLST 
VS DAYQQRENI KFYI QQD IHLNS FK 


184 


923 


32 


239 


FYYICRLSKEDKAFLWEKRYYCFKHPNCLPKILASAPNWKWVN 
LAKTYS LLHQ WP AL YPL I ALELLDS K 
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ID 
NO: 
of 

Nucleic 
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SEQ 
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of 
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Acids 


Predicted 
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nucleotide 
location 
corre- 
sponding 
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amino 
acid 
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acid 
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Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F Phenylalanine, G=Glycine, H==Histidine, I=Isoleucine, 
K=Lysine, L= Leucine, M=Methionine 1 N=Asparagine, 
P=Proline, Q-Glutamine, R=Arginine, S=Serine, 

X — Thr**rvninp V = Valine 1 W^Trvnfnnhfln Y=Xvrn«inp 
1 — 1I1XCUI1U1C, ▼ — valine, vv — 1 1 _y jjujpiiaii, i i yiuouic, 

X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


167 


906 


3 


894 


VDSVGGGS ESRSLDSPTSS PGAGTRQLVKAS S TGTES SDDFEE 
RDPDLGDGLENGLGSPFGKWTLSSAAQTHQLRRLRGPAKCREC 
EAFMVSGTECEECFLTCHKRCLETLLILCGHRRLPARTPLFGV 
DFLQLPRDFPEEVPFWTKCTAEIEHRAIiDVQGIYRVSGSRVR 
VERLCQAFENGRALVELSGNS PHDVS S VLKRFLQELTEPVI PF 
HLYDAFI SLAKTLHADPGDDPGTPS PS PEVIRSLKTLLVQLPD 
SNYNTLRHLVAHLFRVAARFMENKMSANNLGIVFGPTL 


168 


907 


1 


394 


GLHVI S LHS ADGRHWEDPLS ELDS ERVS AFLVTETLVFYLFCL 
LADETVVP PDVP S YLS S QGTLSDRQETWRTEGGPQANGH I E S 
NGKAS VTVKQS S AVTVSLGAGGGLQVFTGQVPG IRWGKLGEAH 
AS 


169 


908 


179 


551 


KIKHRPEEEPRWAAAGAQSAGPGAAEVAPPRPGTVAPGANGMT 
DSATANGDDRDPEIELFVKAGIDGESIGNCPFSQRLFMILWLK 
GVVFNVTTVDLKRKP ADLRNLAPGTHP P FLAFNWYVKT 


170 


909 


1 


335 


liGFSDGQEARPEEIGWLNGYNETTGERGDFPGTYVEYIGRKKI 
S P PTPKPRPPRPLPVAPGS S KTEADVEQQVLYKYRKKPS SSHR 
PQTPHNGKSKNFLHKQGLKKKKASL 


171 


910 


1 


895 


RTRGVMEIALRRSPVPRWLLLLPLLLGLNAGAVIDWPTEEGKE 
VWDYVTVRKDAYMFWWLYYATNS CKNFSELPLVMWLQGGPGGS 
STGFGNFEE IGPLDSDLKPRKTTWLQ AASLLFVDNPVGTGFS Y 
VNGSGAYAKDLAMVASDMMGLLKTFFS CHKEFQTVPFYI FSES 
YGGKMAAGIGLELYKAIQRGTIKCNFAGVALGDSWISPVDSVL 
S WGPYLYSMSLLEDKGLAEVS KVAEQVLNAVNKGLYREATELW 
GKAEMI IEQVKRGNTQRRACLAFSGGYRAHGWCCQTWSLH 


172 


911 


553 


194 


PGWSRSPDLVIRLPRPPKVLGLQYYHFFFFLRWSL/DSVAQAE 
VQWHDLRSLQAPPPGFTPFSCLSLPGSWDYRCPPPRPANFLYF 
* *RRGFTVLARMVSIS * PRDPPASASQSAGITVLSLFFFFEME 
SCSVAQAGVQWRYLGSLQALPPGFTPFSCLSLPSSWDYRRPPP 
RPANFFVFLVETGVSPC*PGWSRSPDLVIRLPQPPKVLGLQV 


173 


912 


1761 


1 


PSMKTGELEKETAPLRKDADSSISVLEIHSQKAQIEEPDPPEM 
ETSLDSSEMAKDLSSKTALSSTESCTMKGEEKSPKTKKDKRPP 
ILECLEKLEKSKKTFLDKDAQRLSPIPEEVPKSTLESEKPGSP 
EAAETSPPSNIIDHCEKIiASEKEVVECQSTSTVGGQSVKKVDL 
ETLKEDSE FTKVEMDNLDNAQTS G IEEP S ETKGSMQKSKFKYK 
LVPEEETTASEOTEITSERQKEGIKLTIRISSRKKKPDSPPKV 
LEPENKQEKTEKEEEKTNVGRTLRRSPRISRPTAKVAEIRDQK 
ADKKRGEGEDEVEEESTALQKTDKKE I LKKSEKDTNSKVSKVK 
PKGKVRWTGSRTRGRWKYSSNDESEGSGSEKSSAASEEEEEKE 
SEEAILADDDEPCKKCGLPNHPELILLCDSCDSGYHTALPFAP 
PLMIHPQMGGW\F\CPTFCPTLNLLLLEKLEDQF\QDL\DVAL 
KKERALPERRK \ ERLVYVG I \ S I E|NI I PPQ \ EPDFS EDQEEKK 
KDSKKS KANLL \ ERRS TRTRKC I S YRFDEFDEAIDEAIEDD IK 
EADGGGVGRGKD I S T I TGHRGKD I S T I LDEER 
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corre- 
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acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
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of amino 
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sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G^GIycine, H-Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q^Glutamine, R=Arginine, S= Serine, 
T -Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


160 


899 


2 


1060 


RHARPGGGGHSNQRKMSLEQEEETQPGRLLGRRDAVPAFIEPN 
VRFWITERQSFIRRFLQWTELLDPTNVFISVESIENSRQLLCT 

MEnVSSPASAnOPTOPaWirPQT.aT^/WOT^QGWrT TT3VT t?td r>7\ 7\ r?r 

PFMAPTVFLSMTPLKGIKSVILPQVFLCAYMAAFNSINGNRSY 
TCKPLERSLLMAGAVASSTFLGVIPQFVQMKYGLTGPWIKRLL 
PVIFIiVQASGMNVYMSRSLESIKGIAVMDKEGNVLGHSRIAGT 
KAVRETLAS R I VLFGTS AL 1 PEVFT YFFKRTQY FRKNPGS I*W I 
LKLSCTVTiAMGLMVP FS FS T FPO T fin T O VP c? T iPFlf T O Q ijtt? t?t 
EIFYHRGV 


161 


900 


3 


,-564 


HASGRLEVFYNGTWGSVGRRNITTAIAGIVCRQLGCGENGWS 
LAPLSKTGSGFMWVDDIQCPKTHISIWQCLSAPWERRISSPAE 
ETWITCEDRIRVRGGDTECSGRVEIWHAGSWGTVCDDSWDLAE 
AEWCQQLGCGSALAALRDASFGQGTGTIWLDDMRCKGNESFL 
WDCHAKPWGQSDCG 


162 


901 


1099 


2 


LGDFPQPQRQRRPGASDLPPHLAGARQWEVRFFRHLPARTLPP 
SlxRMPEGPELHLASQFVNEACRALVFGGCVEKS S VSRNPEVPF 

SFQLVPREELPPJIAHI^FYTAPPGPRIJUjCFVDIRRFGRWDLG 
GKWQPGRGPCVLQE YQQFRENVxjPJNIiADKATORPI CE ALIjDQR 
FFNG I GNYLRAE T L YR T • K T P P FFTC AP VT iP a T .DO WP P Q PT?T .tt . 

SQKIRTKLQNPDLLELCHSVPKEWQLGGRGYGSESGEEDFAA 
FPJlWLRCYGMPGMSSLODPJIGRTIWFOGDPGPIiAPKGRKSRKK 
KSKATQLSPEDRVEDALPPSK 


163 


902 


3 


335 


LTWS AC YWRD I LR I QLWI AADILLRMLEKALL YSEHQNI SNTG 
LS S QGLLI FAEL I P AI KRTLARLLVI IAS LD YG IEKPHLGTGM 
HRVIGLMLIiYLI FANAESVIRVIG 


164 


903 


2 


135 


FFFEMESRSAAOAGVOWC^T.GST J OAT,PPP PTPPQPT.«?T.pcicwn 
Y 


165 


904 


74 


645 


YECEELAKKliENS QRDG I SRNKXALAELYEDE VKCKS S KSNRP 
KATVFKSPRTPPQRFYSSEHEYSGT^IVRPSTGKIVNELFKEA 
REHGAVPLNEATRAS GDDKS KS FTGGG YRLGS S FCKRS E YI YG 
ENQLQDVQ I IxLKLWSNGFS I^DGELRP YNE PTNAQFLES VKRG 
VTLIACMPE IQQLMLE I F 


166 


905 


14 


1257 


WPCGAAPGLTHASERMFTLTTMIQAIuAPVMGWDRKPLKMFSSE 
EMRGHIjniHHKCLTKILK^GQyPDLPSCLPLTDNTRl^ IL 
INMLYDDLRCDPERDHFRKI CEEYITGKFDPQDMDKNLNAIQT 
VS GI LQGP FDLGNQLLGLKGVMEMMVALCGS ERETDQLVAVEA 
LIHASTKLSRATFIITOGVSLlxKQIYKTTKNEKIKIRTLVGLC 
KMSAGGTDYGLRQFAEGSTEKLAKQCRKWTjCNMS IDTRTRRW 
AVEGLAYLTIZ)ADVKDDFVQDVPALQAMFEIxAKTSDKTILYSV 
ATTLVNCTNSYDVKEVI^^ 

DMRVKRLLKAGVISALACMVKADSAILTDQTKELLARV^ 
DNPKDRGTIVAQGGGKALIPLALEGTD 
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nucleotide 
location 
corre- 
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to first 
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of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 

C=Cysteine, D-Aspartic Acid, E== Glutamic Acid, 

F= Phenylalanine, G=Glycine, H=Histidine, I-Isoleucine, 

K=Lysine, L= Leucine, M=Methionine, N=Asparagine, 

P= Proline, Q=Glutamine, R=Arginine, S= Serine, 

T — Thrf»r»ninp V= Valine W =Trvr)tonhan Y=Tvrosine 

X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 

\ =possible nucleotide insertion) 


148 


887 


128 


652 


XCGEDGSFTQVQCHTYTGYCWCVTPDGKPISGSSVQNKTPVCS 
GSVTDKPLSQGNSGRKDDGSKPTPTMETQgVFDGDEITAPTLW 
I KHLA/T KDS KLNNTN I RNS EKVYS CDQERQS ALE E AQQNPREG 
IVIPECAPGGLYKPVQCHQSTGYCWCVLVDTGRPLPGTSTRYV 

MPSX* 


149 


888 


128 


273 


'VLQLIKSQKFLNKLVILVETEKEKILRKEYVFADSKVSDSKIiL 
KWAVR 


150 


889 


1 


948 


RRLSLLDLQLGPLGRDPPQECSTFSPTDSGEEPGQLSPGVQFQ 

RRQNQRRFSMEDVSKRLSLPMDIRLPQEFLQKLQMESPDLPKP 

LSRMSRRASLSDIGFGKLETYVKLDKLGEGTYATVFKGRSKLT 

ENLVALKEIRIiEHEEGAPCTAIREVSLLKNLKHANIVTLHDLI 

HTDRSLTIiWEYIJ^SDLKQYLDHCGNLMSMHNVK^PRGQGP 

ILAATCPEAQCGDPLSPPGIRLLRWLKPSHVGKRERAMPSTSP 

GTGLiSALPQEQTHTVCHCLAVGIKPTIiNSEHQFPSLSNGSVSY 

LPKCREASGEARGYE 


151 


890 


3 


108 


" HERHEPSPTALAFGDHPI VQPKQLS FKI IQVNDN 


152 


891 


2 


208 


ARGPSIiLSEFHPGSbRPQERRTSYEPIHPGPSPVDHDSI*ESKR 
PRLEQASDSHYQGHITGESLPGRVH 


153 


892 


1 


116 


GTRKEEFSAEENFLILTEMATNHVQVLVEFTKKIjPGIF 


154 


893 


74 


661 


HTHKLVAPRPGLPPTSQWPRDAGRQASGGLPSLSTGPPKGPRD 
GIiARGHPAEWIiAGS PGNNS PTQGSLPPQLDLYAGALFVHICLG 
WNFYLSTILTLGITALYTIAGMVPAAGRSTQGTCKGVRRPPPP 
TGPREQPRKWPQQEPQKFLPVSLLPGARAPSSNLASTGRGPGC 
CNIiHGRPADAHHGGGGCHPDNQR 


155 


894 


55 


312 


MVNHS LQETS EQNVI LQHTLQQQQQMLQQETI RNGELEDTQTK 
LEKQVSKLEQELQKQRES S AEKLRKMEEKCES AAHEADLKRQK 


156 


895 


38 


185 


VCPKWCRFLTMLGHCCYFWHVWPAS*ALSAGPTPTSRSFSPSP 
LRSIST 


157 


896 


37 


462 


MRGPPVLLLQAAPMECPVPQGI PAGS S PEPAPDPPGPHFLRQE 
RSFECRMCGKAFKRSSTLSTHLLIHSDTRPYPCQFCGKRFHQK 
SDMKKHTYIHTGEKPHKCQTQREPTMVLS PADKTNVKAAWX * 


158 


897 


3 


175 


HEQLTNNTATAPS ATPVFGQ VAASTAfb Lit (iyy l u x i ha i v 
TPQVISSRFINLDF 


159 


898 


187 


677 


VSVFKNCP^*ICIFLTmFCVLII\*NKF*VHKKPLQEVEIA 
AITHGALQGLAYLHSHTMIHRDIKAGNILLTEPGQVKLADFGS 
ASMAS PANS FVGTP YWMAPEVILAMDEGQ YDGKVDVWS LG I TC 
IELAERKPPLFNMNAMSA1.YHIAQNESPTLQSNEW 
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corre- 
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acid 

sequence 


Predicted 
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corre- 
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to first 
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sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V=Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


138 


877 


3' 


215 


PSPLPSLSLPPPVAPGGQESPSPHTAEVESEASPPPARPLPGE 
ARLAPISEEGKPQLVGRF\QVTSSK\NRLSLFPCSQHPPLSLV 
LQWLQPIjSSIaQRAQIQRTV/ PGGGPETREAIiAESDRAAEGLGA 
GVEEEGDDGKEPQVGGSPQPLSHPSPVWMNYSYSSLCLSSEES 
ESSGEDEEFWAELQSLRQKHLSEVETLQTLQKKEIEDLYSRLG 
KyFPFUl V/^AAIVUjbbRyKRJ-ibK.Qibr F 1 SRRNSLjQRSEPPGPG 
ETA/GHPAS I FS LRPLS VDCFS PGPGGLPRGNRPPLPTS PFLT 
* CS PS PHTAEVES EAS PPPARPLPGEARLAP I SEEGKPQLVGR 
FPSDFIQGTG 


139 


878 


1 


' 337 


RRFVSQETG^YIAKVEKSDVGNYTCWTNTVTNHKVLGPPTP 
LILRMX3VMGEYEPKIEVQFPETVPTAKGATVKLECFALGNPV 
PTI IWRRADGKP IARKARRHKSRVGK 


140 


879 


72 


917 


MLRTCYVLCSQAGPRSRGWQSLSFDGGAFHIiKGTGELTRAIjLV 

T TIT PTlTiTTinT T l'PLTr"*T T T f~\ "ft TVT nnDT T HPnT r«riT\ t-'T r»H rrr/""*/^ ttt T7V 

IiKliUAWPFij V I ilCjJjijJayAWbKRIxbCjbRXiSGAFLRAS\^ 
GETAEEWGCVQQLRTLSLRPLLAVPTEEEPDSAAKSGEAWYE 

LASWVRRPGASLELSPERIAEAMD^ 

WNSPGEGGPWVWNTYQACLKDTF* 


141 


880 


219 


308 


PHHRIAGDTAIDKNIHQSVSEQIKKNFAK 


142 


881 


182 


317 


QMTNPFFLCFTTMISNCNFFKGPPGPPGEKGDRGPTGESGPRG 
FP 


143 


882 


177 


341 


NG I IAS FFLRTF I FC F IHI QGCQ AGQT I KVQVS FDLLS LMFTF 
VSPCTNDLIIH 


144 


883 


3 


1441 


KLS VNHRRTHLTKLMHTVEQATLR I S QS FQKTTEFDTNSTD I A 
LKVFFFDSYNMKHIHPHMNMDGDYINIFPKRKAAYDSNGNVAV 
AFLYYKS IGPLLS SSDNFLLKPQNYDNSEEEERVI S SVI S VSM 
SSNPPTLYELEKITFTLSHRKVTDRYRSLCAFWNYSPDTMNGS 
WS S EGCELTYS NETHTS CRCNHLTHFAILMS S GP S I G I KD YNI 

ijlKl xyiAjJ. XXbJLlCLiAlC Lr Xr Wr r br*l^b iKTTlxiKNliCCo 

LFLAELVFLVG INTNTNKLFCS 1 1 AGLLHYFFLAAFAWMC I EG 
IHLYLIWGVI YNKGFLHKNFYI FGYLS PAVWGFS AALGYRY 
YGTTKVCWLSTENNF I WS F I GPACL 1 1 LVNLLAFGVI IYKVFR 

SVVTAx^FTVSNAFQGMFIFLFLCVLSRKIQEEYYRLFKNVPC 


145 


884 


1 


429 


GTREAAPSRFMFLLFLLTCELAAEVAAEVEKSSDGPGAAQEPT 
WLTDVPAAMEF I AATEVAVI GFFQDLE I PAVP ILHSMVQKFPG 
VSFGISTDSEVLTHYNITGNTICLFRl^^ 
DATKLSRFIEINSL 


146 


885 


1 


156 


DETSGLIVREVSIEISRQQVEELFGPEDYWCQCVAWSSAGTTK 
SRKAYVRIA 


147 


886 


1 


121 


GTRS IHVKl^VGKI^TQPrCl^QIJiMW 
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corre- 
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corre- 
sponding 
to first 
amino 
acid 
residue 
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sequence 


Amino acid segment containing signal peptide (A = Alanine, 

C=Cysteine, D-Aspartic Acid, E= Glutamic Acid, 

F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 

K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 

P=Proline, Q=Glutamine, R=Arginine, S=Serine, 

l — inreonine, v — vanne, w — i rypiopn<±n, i — iyrosine, 

X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 

\— possible nucleotide insertion) 


122 


861 


2 


725 


GNTVMFQHLMQKRKHTQWTYGPLTSTLYDLTEIDSSGDEQSLL 
ELI ITTKKREARQ I LDQTPVKELVSLKWKEIYGRPYFCMLGAI Y 
LLYIICFTMCCIYRPLKPRTNNRTSPRDNTLLQQKLLQEAYMT 
PKDDIRLVGELVTVIGAI I ILLVEVPDI FRMGVTRFFGQTILG 
GPFHVLIITYAFMVLVTM\^RLISASGEWPMSFALVXGWCW 
MYFARGFQMLGPFTIMIQKMIFGDLM 


123 


862 


1 


135 


EKAAAANIDEVQKSDVSSTGQGVIDKDALGPMMLEVAHLHFSA 
VF • 


124 


863 


2 


364 


LEVPSEVTPLGFAMQATKTLLLRTCCLQEFNIMEKNKGWALLG 
GKDGHLQGLFLIJ^ALLERNQLLAQKVMYLLVPLLNRG 
LTSAGFFVELLRSPVAKRLPS IYSVARFKDWLQD 


125 


864 


1 


374 


RPAPAP S AAPEEAPS P \GVKGRGMAKRRVPAPVWGGAGGGTKS 
ARRAAAAPDTERSEEGGRAVKEAYPSSRQPPPPSP*PLRCARR 
CHPNLAPSMPISNREGKGKRREEKIRPLSPASTHTSARA 


126 


865 


3 


364 


LQGVHGSSSTFCSSLSSDFDPLEYCSPKGDPQRVDMQPSVTSR 
PRSLDSEVPTGETQVSSHVHYHRHRHHHYKKRFQRHGRKPGPE 
TGVPQSRPPIPRTQPQPEPPSPDQQVTRSNSAAP 


127 


866 


2 


250 


MADPDPRYPRSSIEDDFNYGSSEASDTVHIRMAFLRRVYSILS 
IiQDIiIATVTSTDNIJ\FEDGRTDWLQRPDCVSFKIIIVLPM 


128 


867 


194 


375 


AGMSWWPPIGSSYLGLISQEHFPNEFTSGDGKKAHQDFGYF 
YGSSYVAASDSSRTPGL 


129 


868 


104 


339 


VAAALTLFPQQLS PPGAWGLGLS ACFCCAEGFSRLNQQVLS S S 
LLLLSRTNCPCKYSFLDNLKKLTPRRDVPTYPKVR 


130 


869 


2 


360 


RDDACLYS PASAPEVI TVGATNAQDQPVTLGTLGTNFGRCVDL 
FAPGEDI IGASSDCSTCFVSQSGTSQAAAHVAGIAAMMLSAEP 
ELTLAELRQRLIHFSAKDVINEAWFPEDQRVLT 


131 


870 


2 


105 


LE I KFLEQVDQFYDDNF PME IRHLLAQ WIENQDW 


132 


871 


2 


466 


EAGDADEDEADANSSDCEPEGPVEAEEPPQEDSSSQSDSVEDR 
SEDEEDEHSEEEETSGSSASEESESEESEDAQSQSQADEEEED 
DDFGVEYLliARDEEQSEADAGSGPPTPGPTTLGPKKEITDIAA 
AAESLQPKGYTLATTQVKTP I PLLL 


133 


872 


1 


354 


LKNLRELLLEDNQLPQIPSGLPESLTELSLIQTNIYNITKEGI 

SRLIOTiKNLYIiAWNCYFNKVCEKTNIEDGVFETLTNLE 

FNSLSHVPPKLPSSLRKLFLSNTQIKYISEED 


134 


873 


59 


184 


MRSQALGQS APS LTAS LKELS LPRRGS FPVCPNAGRTS PLG * 


135 


874 


1 


210 


LLCVCLPVGACPSLSLLTAPLNQIjMRCIjRKYQSRTPSPIjLHSV 
PSEIVFDFEPGPVFRGSWALLSWSTRP 


136 


875 


131 


254 


QTPDKKQNDQRNRKRKAEPYETSQGSNNFVSTKVLNSNVXiR 


137 


876 


84 


504 


YFI IKGMVELVPASDTIiRKIQVEYGVTGS FKDKPLAEWLRKYN 
PSEEEYEKASENFIYSCAGCCVATYVLGICDRHNDNIMLRSTG 
HMFHIDFGKFLGHAQMFGSFKRDRAPFVLTSDMAYVINGGEKP 
TIRFQLFVDL 
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acid 
residue 
of amino 
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to first 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine > M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S- Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Godon, /=possib!e nucleotide deletion, 
\==possible nucleotide insertion) 


117 


856 


53 


2400 

> 


PKRLFLFQDVNTLQGGGQPVVTPSVQPSLQPAHPALPQMTSQA 

PQPS VTGLQAPS AALMQVS S LDSHS AVS GNAQS FQPYAGMQAY 

AYPQASAVTSQLQPVRPLYPAPLSQPPHFQGSGDMASFLMTEA 

RQHNTE I RMAVS KVADKMDHLMTKVEELQKHS AGNSML I P SMS 

VTMETSMIMSNIQRIIQENERLKQEIIiEKSNRIEEQNDKISEIi 

IERNQRYVEQSNLMMEKRNNSLQTATENTQARVLHM 

TEELkAATAQVSHLQLKMTAHQKKETELQMQLTE s lketdllr 

GQLTKVQAKLSELQETSEQAQSKFKSEKQNRKQLELKVTSLEE 

ELTDWVEKESLEKNLSERKKKSAQERSQAEEEIDEIRKSYQE 

ELDKXRQLLKKTRVSTDQAAAEQLSLVQAELQTQWEAKCEHLL 

ASAKDEHLQQYQEVCAQRDAYQQKLVQLQEKSVCFA\CLALQA 

QITALTKQNEQHIKEI^KNKSQMSGVEAAASDPSEKVKKIMNQ 

VFQS LRRE FELEE S YNGRT I LGT IMNT I KMVTLQLLNQQEQEK 

EESSSEEEEEKAEERPRRPSQEQSASASSGQPQAPLNRERPES 

PMVPSEQWEEAVPLPPQALTTSQDGHRRKGDSEAEALSEIKD 

GSLPPELSCIPSHRVLGPPTSIPPEPLGPVSMDSECEESLAAS 

PMAAK\PDNPSGK\VCVQGK*APDGPTYKE\SSTRLFPGFQDP 

E\EGDPIALGIiE\SPG\EPQPPQLQGKVDVH*VPPVPHKGAFQ 

EQEGRFPQFCRE 


118 


857 


1 


791 


SETAQQI IDRLRVKIiAKE PG ANLFLMAVQD I RVGGRQSNAS YQ 
YTLLSDDIiAALREWEPKIRKKLATLPELADVNSDQQDNGAEMN 
LVYDRDTMARLG IDVQAANS LLNNAFGQRQ I STI YQPMNQYKV 
VMEVDPRYTQDISALEK1WINNEGKAIPLSYFAKWQPANAPL 
SVNHQGLSAALTISFNLPTGKSLSDASAAIDRAMSQLGVPSTV 
RGSFAGPAQVFQETMNSQVILI IAAIATVYI VLGI PYERYVHP 
PTILL*RPGANLFLMAVQDIRVGGRQSNASYQYTLLSDDLAAL 
REWEPKIRKKIiATLPELADVNSDQQDNGAEMNLVYDRDTM^^ 
G IDVQAANS LLNNAFGQRQ 1ST I YQPMNQYKWMEVDPRYTQD 
ISALEKMFVINNEGKAIPLSYFAKWQPANAPLSVNHQGLSAAL 
TIS FNLPTGKSLSDAS AAIDRAMSQLG VPS TVRGS FAGPAQVF 
QETMNSQVILI IAAIATVYI VLGI PYERYVHP PTILL 


119 


658 


3 


417 


IITPDAMGCQKDIAEKIQKQGGDYLFAVKGNQGRLNKAFEEKF 
PLKELNNPEHDSYAISEKSHGREEIRLHIVCDVPDELIDFTFE 
WKGLKKLCVAVS FRS I IAEQKKEPEMTVRYNIS * LG IAGDI S V 
TAISGTDD 


120 


859 


2 


3 73 


HYLKMLTQARREVI I ANAYFFPG YRFLHALRKAARRG VR I KL I 
IQGEPDMP IVRVGARLLYNYLVKGGVQVFEYRRRPLHGKVALM 
DDHWATVGS SNLHP VS * S GNLQANVILHVLRVPTLNP 


121 


860 


286 


495 


CWSKSAAFHSKLATTCIVPVCAAGHCSAAW*SLRPIEALAKEV 
RELK*HTR*LLNPATTRELTSLGRNLNRLLKSERERYDKYRTT 
LTDLTHS LKTPLAVLQS TLRS LRS EKMS VSDAE P VMLEQ I S RI 
SQQIGYYLHRASMRGGTLLSRELHPVAPLLDNLTSALIKGKPR 
KGGNVTVFP FTAMYRDGH 
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sequence 


Amino acid segment containing signal peptide (A == Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M— Methionine, N = Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y- Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


107 


846 


3 


406 


AGTSGTGDTGPGNTAVSGTPWSPGATPGAPGSSTPGEADIGN 
TSFGKSGTPTVSAASTTSSPVSKHTDAASATAVTISGSKPGTP 

Vjr X C\J\J*\ X iJw\3ft<L X f VJlfl C X uyyAucwf sJ X VJ vJ x X7 f v V4 IT tl^H *r 

CADSh 


108 


847 


1 


565 


RAHRCCLPLPSIiSCEIQIGFS*SSIFPGQ*ACPCSCCRSCRRN 
WPQSPRCPHHPPAPCSLLLSSCLPPPLSCSWRGTSGKPPSQSP 
AASRSMRPRCSPRTSSLRGASCRGPGGSAPAAASGPRCRGCSR 
SPRRCSRSGCAAASPPRSQRRSPPLSPPPFPTSGTLLLKTSRF 
GSATRE*SSPRPRPRP 


109 


848 


2 


987 


DDVPPPAPDLYDVPPGLRRPGPGTLYDVPRERVLPPEVADGGV 

GPGRE PLEIiEVAVEALARLQQGV S ATVAHLLDLAGS AGATGS W 
RS PSEPQEPLVQDLQAAVAAVQS AVHELLEFARS AVGNAAHTS 

DRLVACSRAVPEDAKQIiAS FLHGNAS LLFRRTKATAPG PEGGG 
TLHPNPTDKTSSIQSRPLPSPPKFTSQDSPDGQYENSEGGWME 


110 


849 


84 


372 


MATDEENVYGLEENAQSRQES TRRL I LVGRTGAGKS ATGNS IL 
fiOPPFFSRTir^TSVTPJ^CTTGSRRWDK^ FSSOV 
SKTDPGCEERX* 


111 


850 


2 


47 


TLGLRSIiTKEGGGGGDVAAFEVGTGAAASRALGQCGQLQKLIV 
IFIGSLCGIjCTKCAVSNDLTQQEIQTPEIQQRNA*CDSRVTFT 
neggrwwg 


112 


851 


1192 


1040 


FFFLVETRFHHIGQAGLELLTLS IK* S ARLGLPKCWDDRREPP 
YIiAGFMI 


113 


852 


791 


362 


RRSPPPAPPPLPSPLSPPPRAPVSPASTMPILLFLIDTSASMN 
OP QWT .fITTVT iDT A.Kf5AVETFNrKLPJ^RDPASRGDRYMLVTFEEP 
PYAI KAGWKENHATFMNELKNLQAEGLTTLGQS LRTAFDLIiNL 
NRL VTG I VNYGQVG 


114 


853 






WPP TVVVrTTUTjVFP T ,T_.FT,HGS PLS PSIiLiSRAGLLCGSAENPTP 
FLjCG ITMAAGVS IjIiALVVRVI LS TAI LCPS GASRRQRS S EVEW 
GTDSGVYRLYCWRVGFLGPGGELRLGLSEARGGRVWGRGEKRC 
RVWAVRSLRKGFGSVAALRRGIWAG 


115 


854 


93 


170 


VTPTPPQYYTCS CVLGF I AC S I FLQMS LKPKV^LT^TVAIJVACL 
VLF^SQCWQRDCCSQGLGNLTEPSGTNR*GPAAVSWASLPAP 

SSCR 


116 


855 


1 


183 


GKAGGAAGLFAKQVQKKFSRAQEK*TRRFGKTCQPEERAREER 
QEGPEIEFGFSFFSLSLY 
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sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 

Phenylalanine, G-Glycine, H = Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S= Serine, 
T^Threonine, V~ Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion) 


98 


837 


81 


1503 


GVCGLPRFCGSIILCHYEMSSLGASFVQIKFDDLQFFENCGGG 
SFGSVYRAKWISQDKEVAVKKLLKIEKEA^ILSVLSHRNI IQF 
YGVI LEP PNYG I VTE YAS LGS LYD Y INSNR'SEEMDMDH IMTWA 
TD VAKGMHYLHME A P VKV I HRD LKS RNW I AADGVLK I CD FG A 
SRFHmTTHMSLVGTFPWMAPEVIQSLPVSETCDTYSYGVVLW 
EMLTREVP FKGLEGLQ VAWL WEKNERLiT I PS S CPRS FAELLH 
QCWEMAKKRPSFKQIISILESMSNDTSLPDKCNSFLHNKAEW 
RCElEATLERIiKKLERDLSFKEQELKERERRLKMWEQKLTEQS 
NTPLLLPLAARMSEESYFESKTEESNSAEMSCQITATSNGEGH 
GMNP S LQAMMLMG FGD I F S MNKAG AVMH S GMQ INMQ AKQNS S K 
TTSKRRGKKVNMALGFSDFDLS EGDDDDDDDGEEE YNDMDNSE 


99 


838 


185 


328 


MLWETGCS AACRVTVS PTVTFATFSTRGIDAMRPGPS FLWRQQ 
LSQG* 


100 


839 


1 


348 


PTLGDQPDLHS ITRASRPKLCTRKNCNPLTITVHDPNSTQ*YY 
GMS WELRFYI PGFDVGTMFTIQKILVSWS PPKP IGPLTDLGDP 
MFQKPPNKVDLTVPPPFLVIKDTLQKFEKI 


101 


840 


1 


416 


SLMNVTLPQAKTEKDFIQLCTPGVIKQEKLGTVYCQASSPGAN 
MI GNKMS AI S VHGVSTS GGQMYHYDMNTASIiS QQ* DQKP I FNV 
I PP I P VGS ENWNRCQGSGDDNLTSLGTLNFPGRTVS FS FEMES 
RSVAQAGVQ 


102 


841 


105 


354 


RHTQECRCPHTHIHTHTHSHTHSHTHSHSHSHTTPRCSHTQPP 
HAQAPALC*S *EDRGQPTWKLCAHRPRLKVIKEGGWLGG 


103 


842 


171 


347 


NYS LS VYTjWQLTAGTLLQKLRAKGIRNPDHSRALS E * HLS S L 
PHLIWIQVFLALQPS 


104 


843 


2 


690 


ATYI VDFG FS TTFREGQMLTAFCGMYP YVAPERS LGQACQ * PA 
RDIQSLSVILYFRNTVGRRARTLPFYS / AEASKLQEKILTGRY 
HAPPLLALQIiDSL/ IKLLMLNARKCPSL*LMKNPWVKSSQKMP 
lilPYEEPL/RGPPQTIQLMVAMGFQAKNISVAIIERKFNYPMA 
TYLILEHTKQERKCSTIRELSIjPPGVPTSPSPSTELSTFPLSL 
MRAHREPAFNVQPPEESQ 


105 


844 


2 


777 


AKQELAKLMRI EDPS LLNS RVXjLHHAKAGT I IARQGDQDVS LH 
PVLWGCIJIVYQRMIDKAEDVCLFVAQPGELVGQLAVLTGEPLI 
FTIiRAQRDCTFLRISKSDFYE IMRAQPS WLS AAHTVAARMS P 
FVRQMDFAIDWTAVEAGRALYRCS S HRAAQARPRGGDLGWRP 
C * PPRPLRQGDRSDCTYIVLNGRLRS VI QRGS GKKELVGEYGR 
GDI* IGWS ATPTH* PLAFS RPVPRQLTR 1 1 PGNPGSGEVFPGA 


106 


845 


3 


709 


HASGWTPGTTQTLGQGTAWDTVAS TPGTS ETTAS AEGRRTPGA 
TRPAAPGTGSWAEGSVKAPAPIPESPPSKSRSMSNTTEGVWEG 
TRS SVTNRARA5KDRREMTTTKADRPRED IEGVRI AIJDAAKKV 
LGTIGPPALVSETLAWEILPQATPVSKQQSQGSIGETTPAAGM 
WTLGTPAADVWI LGTPAADVWTSMEAAS GEGS AAGDLDAATGD 
RGPQATLSQTPAV* PWGPPG 
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Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P=ProIine, Q=Glutamine, R=Arginine, S==Serine, 
T= Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


89 


828 


1 


535 


inlgntcymns vi * alfmatd frrqvlslnlngcns lmkklqh 
lfaflahtqreayapriffeasrppwftprsqqdcseylrfll 
drlheeekilkvqashkpseilecsetslq'evaskaavltetp 
rtsdgektl i ekmfggklrth i rclncts ts qkveaftdls la 

FWPSSS 


90 


829 


1 


434 


ARDDPRVRLS LS PNFF * LAS KLGKQWTPL I 1 LANS LS GTNMGE 


91 


830 


3 


782 


"TuftTn^rFTTvTfvDiyFr^ 
GSCHSDQMSNDFSNDDGVDEGICLETNSGTEKISKSGLEKNSL 
IYELFSVMVHSGSAAGGHYYACIKSFSDEQWYSFNDQHVSRIT 
QED I KKTHGGS SG SRG YYS S AFAS S TNAYML I YRLKD PARNAK 
FLEVDEYPEHIKMLVQKERELEEQEKRQREIERNTCKIKLFCL 

L 


92 


831 


2 


604 


SVMPVPALCLLWALAMVTRPASAAPMGGPELAQHEELTLLFHG 
TLQLGQALNGVYRTTEGRLTKARNSLGLYGRTIELLGQEVSRG 
RDAAQELRASliLETQMEED I LQLQAEATAEVLGEVAQAQKVLR 
DSVQRLEVQLRS AWLGPAYRE FEVLKAHADKQSHILWALTGHV 


93 


832 


16 


690 


"ITS VDPRVRGNASTGYGKI WLDDVS CDGDESDLWS CRNS GWGN 
NDCSHSEDVGVICSDASDMELRLVGGSSRCAGKVEVNVQGAVG 
ILCANGWGMNIAEWCRQLECGSAIRVSREPHFTERTLHILMS 
NSGCAGGEASLWDCIRWEWKQTACHLNMEASLI CSAHRQPRLV 
nnr\MTDn Qrrp^TTTWTrff AWTWP ^VCDSDFSIiHAANVLCRELNCGDA 
ISLSVGDHFG 


94 


833 


108 


727 


oxTVTi ccd T?T3i7a rzr TnVTTT .ttMP <3 t P T AT ACT I YHKFFCETNLDA 
YDPYLI AMS S I YLAGKVEEQHLRTRD I INVSNRYFNPSGEPLE 
LDSRFWELRDS IVQCELLMLRVLRFQVS FQHPHKYLLHYLVSL 
ammt mo we wop TPVZVVT AWZVT iLPDS YHGALCLRFOAOHI AVAV 
LYLALQVYGVEVPAEVEA/ DEAVGWQ I YAMDTE IP 


95 


834 


118 


376 


RGSRmVHGWAFGLLFINKESVVl^YLFTTFNAFQGVFIFVFH 
CALQKKVRSRRGPGSQPPLETFPGYPGEGGEGGGDSGAPSSPQ 


96 


835 


3 


333 


ARI<I)DLPPNMRFHEEKKLDFEWTLKA.G * EKG * PS K*NKGWEGQ 
E* * *TVRD*GIS * * VKPQHLS * \ALQMALKRVYTLLSSWNCLE 
DFDQ I FWGQKS ALAGQWFPEVS IIP 


97 


836 


740 


951 


GKQQRETLRRPSPTISVQRAGSPEHSSASH*HSPCPAPGQRVL 
PTALCTLMTSKHFHGCPLAGQGRAVTL 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine ) G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proiine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion) 


74 


813 


2 


348 


ARDFHPKQTLDFLRSDMANSKITEEVKRSIAQQYLDLWA/LE 
QVDPDAEVDAAPSTTSSCGH*DSHAGS*RVLSLLGD*GPA*TG 
ANSMAGKLLLVAWLGF PDP FWGKELS DPAFK 


75 


814 


2 


366 


KQSGDVTCNCTDGRLAPSCLTCVGHCIFGGYCTMNSKMMPECQ 
S PPHMTGPRCEEHVFSQHQPGHITS IL I PML * LLLLVLVAGVT 
r CHKJ^VyGAKGF 


76 


815 


420 


681 


TVENAGRWL * EEAE IQAELERLERVRNLH I RELKR I JSINEDNSQ 
FKDHPTI^RYLLLHLLGRGGFSEVYKVMYGLFWFFYTNVARI 


77 


816 


37 


428 

> 


MCEEFLVMGKGCSCVF*ILLSNPQMWWLNDSNPETDNRQESPS 
QENIDRVSD /MAFVPSAWTAS GGVAWGNLGES GSRTGGVRAET 

LAPRLQV*PAHLRGHPRSNRGQGRPPWKAGKLGKCQEVIiFRFA 
AF 


78 


817 


1 


358 


FRAMFLAVQHDCRPMDKSAGSGHKSEEKREKMKRTIiLKDWKTR 
LSYFIiQNS STPGKPKTGKKSKQQAF IK* VENPELANINS * LLN 
*KGEL* *A*ANIQNLSCRPSPEEAQLWSEAFDE 


79 


818 


1 


169 


GFFNFS S PKLKG WKINS S L VLE IRKNT LRFLDAERD VS WKS S 
FPSKDARHSSVHR * FTQLHWGPPSHTPARP*RGFFNFSSPKLK 
GWKINS S L VLE I RKNI LRFLDAERDVS WKS S FP S KD ARHS S V 
HR 


80 




c c 
Db 


J1U 


RIDTOyh;ijl^VT*YSQK£YTKKKLiHKKCNIIQADIKPDNIIjDN 
ESITILKLSDFGSASHVADNDITPSSSQTTSAASSPPRTLRR 


81 


820 


1 


134 


S SKP WD * S LAPKHS G * TKNMDCY C 1 1 PTC IGRERC YGTC I GDT 
V 


o2 




lo / 


i c r\ 


IN b S K^UjVMEHQWKKYLRRNYQRMLNRLI TL I GS CG VL* L I S TI 
PTSRLKFLKETGHGTPMEEIPEEELSEDVEQIDHADRELRRGQ 
NLRCKGIHRLPTHIQVGQN 


83 


822 


1 O 

20S 


*7 O 

723 


KWMLLHS FKI FCLS L YPQL * CPFEFFS HS ATI FHEL VYKQTKI 
I S SNQELI YEGRRLVLEPGRLAQHF PKTTEENP I FWS RE PLN 
TIGLIYEKISLPKVHPRYDLDGDASMAKAITGWCYACRIAST 
Jj LL i y ELMRKGI RWL I ELI KDDYNETVHKKTEWITLGFLVSR 


84 


823 


1 


314 


GTRKMGPTVS P I CLPGTWGDYNLMDGDLGL I S GWGRTEKRDRA 
DRLKAGRS PAAG * RKWE PGRGDPTWEES EEDVHKS KWTRCVDE 


85 


824 


3 


302 


HELENLIKSAHSYSLY*G*YLHGA*TAEPEASFCPRRGWNRQA 
GAAGSRM^RPGVLSSRQLGLPGPPDGPDYTVYYPFHRLAMVT 

7V7V CDT DTJ OTTT hittt 

AASRIjEREHLTHIj 


86 


825 


87 


422 


PVPLPHPIT.EVCPGO*EPOSATST,TAPnvnanA QP A PRPPAP 
SSSKPGRKAKVASPCPDRPAPPPT*PRPAAAPGSESSPRPPRP 
RTGRRQQRAHARRAAARTAPWRPS C 


87 


826 


3 


289 


HEGRRRGWASASQRFLRNWAFLTPSKVRRLKGQKAFGKLPSHS 
DTSLTSDLGFHHRFNPNASSSFKPSGTKFAIQYGTGRVDGILS 
EDKLTVSGL 


88 


827 


1 


101 


GRNIMHYPNGHAICIANGHCIIL*NSHNIKVWV 



189 



WO 01/53455 



PCT/US00/35017 



ID 

or 

Acids 


ID 

MO* 

01 

A m inn 

AfiHc 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 


Predicted 
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corre- 
sponding 
to first 
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/\mino»acia segment coiuaiuing signal pepuae \/\ — Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L- Leucine, M= Methionine, N=Asparagirie, 
P=Proline, Q=GIutamine, R=Arginine, S = Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 






acid 
residue 


acid 
residue 


\ —possible nucleotide insertion) 






of amino 


of amino 








acid 


acid 








sequence 


sequence 




67 


806 


3 


1714 


LPKNWFVLDSSASMVGTKLRQTKDALFTILHDLRPQDRFSII 
GFSNRIKVWKDHLISVTPDSIRDGKVYIHilMSPTGGTDINGAL 
QRAIRLLNKYVAHSGIGDRRVSLIVFLTDGKPTVGETHTLKIL 
NNTREAARGQ VC I FT I G I GNDVD FRLLEKLS LENCGLTRR VHE 
EEDAGSQLIGFYDEIRTPLLSDIRIDYPPSSWQATKTLFPNY 
FNGSEII IAGKLVDRKLDHLHVEVTASNSKKFI ILKTDVPVRP 
QKAGKDVTGSPRPGGDGEGDTNHIERLWSYLTTKELLSSWLQS 
DDEPEKERLRQRAQALAVSYRFLTPFTSMKLRGPVPRMDGLEE 
AHGMS AAMGPEPWQSVRGAGTQPGPLLKKP YQPRI KI S KTSV 
DGDPHFWDFPLSRLTVCFNIDGQPGDILRLVSDHRDSGVTVN 
GELIGAPAPPNGHKKQRTYLRTITILINKPERSYLEITPSRVI 
LDGGDRLVLPCNQSVWGSWGLEVSVSANANVTVTIQGS IAFV 
ILIHLYKECPAPFQRHHLGFYIANSEGLSSNCRVFCESGILIQE 
LTQQSVAVAGR 


68 


807 


2 


841 


FFI^QVSQYTFAMCSYREKKSEPQELMQLEGYTVDYTDPHPGL 
QGGCMFF^VKEGDTVIFASDDEQDRILWQAMYRATGQSYKP 
VPAIQTQKLNPKGGTLHADAQLYADRFQKHGMDEFI SANPCKL 
DHAFLFRILQRQTLDHRLiNDSYSCLGWFS PGQVFVLDEYCARY 
GWGCHRHLCYLAELMEHSENGAVIDPTLIjHYSFAFCAS \HVH 
GNRPDGI GTVS VEEKERFEE I KERLS S LLENQ I SHFR YCFP FG 
RPEGALKATLS LLERVLMKD I A 


69 


80S 


2 


757 


DGLLHEVl*NGIiU)RPDWEEAVKMPVGILPCGSGNAIiAGAVNQH 
GGFEPAIiGIiDLLT.NCSLIiLCRGGGHPLDLLSVTLASGSRCFSF 
LSVAWGFVSDVDIQSERFRALGSARFTLGTVLGLATLHTYRGR 
LSYLPATVEPASPTPAHSLPRAKSELTLTPDPAPPMAHSPLHR 
SVSDIiPIiPLPQPALAS PGS PEPLP ILSLNGGGPELAGDWGGAG 
DAPLSPDPQLSSPPGSPKAALHSPV*KKAPVIPPDM 


70 


809 


3 


530 


KGVPTLLMAAGS FYD ILAI TGFNTCLG I AFS TGS TVFNVLRGV 
LEWI GVATGS VLGFFI QYFPSRT^DKLVCKRTFLVIjGIjS VLA 
VFS SVHFGFPGSGGLCTLVMAFLAGMGWTSEKAEVEKI I AVAW 
DIFQPJjJjF G±jIG\AriVbX \boijKrCjl VvaLit-VAl VvjJ. \AV JjlKX 
FDYIF 


71 


810 


228 


541 


LLKEVWQASPVCKTCCSQLVRTPVTFTEVQNV/CRCSAGYLI 
SVCSYTS SDHNQCYAGTAS LALLWIGG I LKGCLL WKQFRWTER 
SHWNFG YWALWS PGNGNGC 




oil 


1 77 
-L / O 




CRYISDPNVD / ACPDPRNAEVSMTHTVPALMELID 


73 


812 


2 


586 


LESLPGFKEIVSRGVKVDYLTPDFPSLSYPNYYTLMTGRHCEV 
HQMIGNYMWDPTTNKSFDIGVNKDSLMPLWWNGSEPLWVTLTK 
AKRKVYMYYWPGCE VE I LG WPTYCLE YKNVPTDINFANAVSD 
ALDS FKS GRADLAAI YHER IDVEGHHYGPAS PQRKDALKA \ VD 
TVUCYMTKWIQERGLQDRLNVI I 
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Amino acid segment containing signal peptide (A = Alanine, ~~ 
C -Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=PhenylaIanine, G=Glycine, H=Histidine, I^lsoleucine, 
K=Lysine, L=Leucine, M- Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R==Arginine, S = Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 


61 


800 


142 


594 


VPPKMKRGTSLHSRRGKPEAPKGSPQINRKSGQEMTAVMQSGR 
PRSSSTTDAPTGSAMMEIACAAAAAAAAC^jPGEEGTAERIERL 
EVSSLAQTSSAVASSTDGSIHTDSVDGTPDPQRTKAAIAHIiQQ 
KILKLTEQIKIAQTARRNRRPGS *KDCTP * KCLRKSDEALNRV 
LQQI\RVPPKMKRGTSLHSRRGKPEAPKGSPQINRKSGQEMTA 
VMQSGRPRSSSTTDAPTGSAMMEIACAAAAAAAACLPGEEGTA 
ERIEfeLEVSSLAQTSSAVASSTDGSIHTDSVDGTPDPQRTKAA 
IAHLOQKILKLTEQIKIAQTARRNRRPG 


62 


801 


232 


1299 


MQT I ERLVKERDDLMS ALVS VRS S LADTQQREAS AYEQVKQVL 
QISEEANFEKTKALIQCDQLRKELERQAERLEKEIiASQQEKRA 
IEKDMMKKEITKEREYMGSKMLILSQNIAQLEAQVEKVTKEKI 
SAINQLEEIQSQLASREMDVTKVCGEMRYQLiNKTNMEKDEAEK 
EHREFRAKTlffiDLEIKDQEIEKLRIELDESKQHLEQEQQKAAL 
AREECIjRIiTELLGESEHQLHLTRQEKDS IQQSFSKEAKAQALQ 
AQQREQELTQKIQQMEAQHDKTENEQYLLLTSQNTFLTKLKEE 
GCTLAKKIjEQ I S QKTRSEI AQLS QEKR YT YDKLGKLQRRNEEL 
EEQCVQHGRST* 


63 


802 


3 


334 


SYPVWWNS PLTAEVPPELLAAAGFFHTGHQDKVRCFFCYGGLQ 
SWKRGDDPWTEHAKWFPSCQFLLRSKGRDFVHSVQETHSQLLG 
SWDPWEEPEDAAPVAPSVPASGYPELPTPRREVQSESAQEPGG 
VSPAEAQRAWWVLEPPGARDVEAQLRRLQEERTCKVCIiDRAVS 
IVFVPCGHLVC\AECAPGLQIiCPl\CRSPCGPLRPCLWVP 


64 


803 


70 


456 


MCSYREKKAEPQELLQLDGYTVDYTDPQPGLEGGRAFFWAVKE 
GDTVI FASDDEQDRI LWVQAMYRATGQSHKPVPPTQVQKLNAK 

GGNVPQLDAPISQFYADRAQKHGMDEFISSNPCNFDHASLFEM 
+ 


65 


804 


2 


1376 


KQL I VLGNKVDLLPQDAPG YRQRLRERL WEDCARAGLLLAPGH 

QGPQRPVKDEPQDGENPNPPNWS RTWRDVRL IS AKTGYGVEE 

LISALQRSWRYRGDVYLVGATNAGKSTLFNTLLESDYCTAKGS 

EAIDRATISPWPGTTLNLLKFPICNPTPYRMF 

QAEEDLS EQEQNQIoNVLKKHGYVVGRVGRTFLYS EEQKDNI PF 

EFDADSLAFDMENDPVMGTHKSTKQVELTAQDVKDAHWFYDTP 

GITKENCILNLLTEKEVNIVLPTQS IVPRTFVLKPGMVLFLGA 

IGRIDFLQGNQS AWFTWASNILPVHI TSLDRADAL YQKHAGH 

TLLQIPMGGKERMAGFPPLVAEDIMLKEGLGASEAVADIKFSS 

AGWSVTPNFKDRLHLRGYTPEGTVLTVRPPLLPYIVNIKGQR 

IKKSVAYKTKKPPSLMYNVRKKKGKINV 


DO 


QUO 




Q *7 A 


STVASMMHRQETVECLRKFNARRKLKGAILTTMLVSRNFSAAK 
SLLNKKSDGGVKPQSNNKNSLVSPAQEPAPLQTAMEPQTTVVH 
NATDG I KGS TES CNTTTEDEDLKAAPLRTGNGS S VPEGRS S RD 
RTAPSAGMQPQPSLCSS AMRKQE I IKI TEQLIEAINNGDFEAY 
TKICDPGLTSFEPEALGl^VEGMDFHKFYFENLLSKNSKPIHT 
TILNPHVHVIGEDAACIAYIRLTQYIDGQGRPSNPAKSEE\TR 
VWH\RR\DGKWLNVHYHCSGAPCPHRCSELSHRGF 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=GIycine, H=Histidine, I = Isoleucine, 
K=Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T-Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\= possible nucleotide insertion) 


54 


793 


2230 


990 


NS SGVKLLQALGLS PGNGKDHS I LHSRNDLEEAF IHFMGKGAA 
AERFFS DKETFHD I AQVASEFPGAQHYVGGNAAL I GQKFAANS 
DLKVLLCGPVGPKLHELLDDNVFVPPESLdEVDEFHLILEYQA 
y^s Ri "< fT*y%ji_i " " it n rtt" r xr orxi^xjoivvsni^u^ii^ii-ict v r v o o 1 1 rv ri r xr j.j j_i 
GGLSGLHMMEGQSKELQRKRLLEWTSISDIPTGIPV\HLELG 

S S LS S WNGVPDVGMVSD I LFW I LKEHGRS KS RASDLTR IHFHT 
LVYHILATVDGHWANQLAAVAAGARVAGTQACATETIDTSRVS 
LRAPQEFMTSHSEAGSRIVLNPNKPVVEWHREGISFHFTPVLV 
CKDPIRTVGLGDAISAEGLFYSEVHPHY 


55 


794 


249 


3 


DDSSGWGLEQLWRWSLALWPRLECSGMISAHCNLCL/LGSSD 
S PAS APRVAG ITDVCHHAWLVFVFLVVMGFPHVGHVGLELL 


56 


795 


2 


1176 


LGEVLKCQQGVS S LAFALAFLQRMDMKPLVVLGLPAP TAPS GC 
LSFWEAKAQLAKS CKVLVDALRHNTU^AAVPFFGGGSVLRAAEP 
APHAS YGGI VSVETDLLQWCLESGS I P ILCP IGETAARRS VLL 

jJOliCiV XnOXjHJXAXjftxr X JXXXX* X-tiNlN X VJVj1jKJ-/>jO£1XV.V Xj JlN VlMXiJCrrUJ 

IJDLVCNAEWSTKERQQMRLIVDVLSRLPHHSSAVITAASTLL 
TELFSNKGSGTLFKNAEPJ^RWSLDKXDQGRLVDLVNAS FGK 
TTT .P TYnVT . A Q T ,P pp T.ue t W*? F GYNA AA T L.TME P VT.GGTP YIiDK 
FWSS SRQGQGSGQMLVraCLRRDLQTLFWRSRVTNPINP WYFK 
HSDGS FSNKQWI F FWFGLAD IRDS YELVLSTHAKGLPDS FHKP AS 
DPGS 


57 


/ y o 


/ DI> 


74 


VP7 a P a T .n POnO ^ K"TT iS n R K'KTJF FRPG AVAHTCMP S TIjGGRGGR 
ITRSGDRDHPG*HGETPSLLKIQKKLAGRDGGRL*SQLLGRIjR 
QENGVOTGGGGCSEPR1^CTPAW*QSETISRKKRKKERKY 


58 


797 


2 


476 


FRP IGI IRQALCS ADGHQRR ILTIjRLGLLVI PFLPASNLFFRV 
GBWPSVGCCVNDUjFGFG/ALRKOT^ /N 
DAERLRCAVRGGE WRS E / EAVFRG AVS VC PL S AEVRCN I GRNL 
& a TTCSWHTfi ft T P VTrP R A T ,WP KTK Q S TP E FRPC 


59 


798 


3 


711 


KIADFGFSNLFTPGQLLKTWCGSPPYAAPELFEGKEYDGPKVD 

IWSLGVVLYVLVCGALPFDGSTLQmRARVLSGKFRIPFFMST 

ECEHLIRHN1LVLDPNTO 

ECQQLKEERQVDPL^DVLLATO 

YSAIYSLLCDRHKPJ1KTLPXGALPSOTRALGLSSTSQYP\AEQ 
AGTAMNISVPQVQLINPENQIV 


60 


799 


2 


344 


AREFLGHRAS ITWS * ARVHHRFPKAEVA* P/ SLLRTDLTEDRT 
KCCHGDLLECADDRADLVEDIWENQDSISTILIECCEKPLLEK 
SHCIAEVENDErlPADLPSLAADFVESKIDV 
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Amino acid segment containing signal peptide (A = Alanine, 
(^Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P= Proline, Q==Glutamine, R=Arginine, S= Serine, 
T=Threonine, V=VaIine, W -Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion) 


44 


783 


248 


554 


KQTQHAPGMMKKYIiALAL I APLLI S CSTTKKGDTYNEAWVKDT 
NGFDILMGQFAHNIENIWGFKEWIAGPKDYVKYTDQYQTRSH 
INFDDGTITIEPIPGT 


45 


784 


77 


311 


TDRTALNPGQESAMNRLFSGRSDMPFALLLl^PSLLLLGGLVA 
WPMVSNIEISFLRLPLNPNIESTFVGVSNYVRILS 


46 


785 


184 


627 


KELVDEKSERGRAMDPVSQLASAGTFRVLKEPIAFLRALELLF 
AIFAFATCGGYSGGLRLSVDCVNKTESNLS IDIAFAYPFRLHQ 
VTFEVPTCEGKERQKLALIGDSSSSAEFFVTVAVFAFLYSLAA 
TGRYI FFHNKNRENNRGPL 


47 


786 


3 


742 


LGWSYGADTMDEIQSHVRDSYSQMQSQAGGNNTGSTPLRKAQ 
SSAPKVRKSVSSRIHEAVKAIVLCHNATTPVYESRAGVTEETEF 
AEADQDFSDENRTYQAS S PDE VALVQWTES VGLTLVSRDLTSM 
QLKTPSGQVLS FC I LQLFP FTS ESKRMGVI VRDESTAE ITFYM 
KGADVAMS P I VQYNDWLEEECGNMAREGLRTLWAKKALTEEQ 
YQDFEVS RLPG I PS S YDGAFLTLKL VLP VFV 


48 


787 


864 


335 


EGPHR\RLFQMVKA/LQEAPEDPNQILIGYSRGLWIWDLQGS 
RVLYHFLSSQQLENIWWQRDGRLLVSCHSDGSYCQW\PVSSEA 
QQPEPLRSLVPYGPFPCKAITRILWLTTRQGLPFTIFQGGMPR 
ASYGDRHCISVIHDGQQTAFDFTSRVIGFTVLTEADPAASRRA 
SGVGAQG 


49 


788 


410 


951 


KQGLEVRDLHFKEITSGRALLRVACKRPSMVPGGQLQRAGAGA 
QAR I TGLS PAL WGARVHG WI PEL PAGLP PGACL WPL I PACPSR 
HWGWVSAPVKG/ WAQAI LG1ALCL/ RGEHRGLGAGVSKVRSLK 
MDRKVWTETLIEVGMPLLATDTWGLPHSTAVWVSQPPPYLSDH 
STLELERDPL 


50 


789 


1 


437 


LS CNS EQALLS LVPVQRELLRRRYQS S PAKPDS S FYKGLGTC P 
SQLRLSEPPPTPRHLSVASVSHHMFPSHRSLCPHLPDFFAAPF 
PSDNLPYTLQSPFPSPPPATPSDHALILHH\DLNGGPDDPLQQ 
TGQLFGGLVRDIRRRYP 


51 


790 


1 


198 


SPSSKLVGMWWAGRAGSSRTTSVSLLCLP/SAPFGASNLLVNP 
LEPQNADKIKIKIADLGNACWW 1 


52 


791 


3 


435 


RVDPRVRAPRCGDKI KNHMY \ KCDCGS LKDCAS DRCCETS CTL 
SLGSVCNTGLCCHKCKYAAPGWCRDLGGICDLPEYCDGKKEE 
CPNDIYIQDGTPCSAVSVCIRGNCSDRDMQCQALFGYQVKDGS 
PACYRKLNRIGNRFGT 


53 


792 


1 


728 


PGRPTRPD AS LAQ / DPRTTMFRI PEFKWS PMHQRLLTDLLFAL 
ETDVHVWRS\HSTKSVMDFVNSNENIIFVHNTIHLISQMVDNI 
I IACGGILPLLSAATS PTGSKTELENIEVTQGMS AETAVTFLS 
RLMAMVD VLVF AS S LNF S E I EAE KNMS S GGLMRQ C LKLVC CVA 
VRNCLECRQRQRDRGNKS SHGS SKPQEVPQS VTATAASKTPLE 
NVPGNLS PIKDPDRLLQDVDINRLRAWF 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L== Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S^erine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /-possible nucleotide deletion, 
\= possible nucleotide insertion) 


33 


772 


59 


713 


PFKKMTDLLRSWTVIDVFYKYTKQDGECGTLSKGELKELIiEK 
ELHPVLKNPDDPDTVDVIMHMLDRDHDRRLDFTEFLLMIFKLT 
MACNKVLSKEYCKASGSKKHRRGHRHQEEESETEEDEEDTPGH 
V C Ci VP « O e W q "FfJF P WCJ Y Q q q R flTVK PP MfZ Qvr qppT.f:RfV3T<n\ 

S S SGNQEGSQKRYHRS S CGHS WSGGKDRHGS SS VELRERINKS 
HIK 


34 


773 


209 


601 


VPKI S GPDHIDF I P WDQLFMAS S S S VTEFLVLGFS SLGELQLV 
LFAVFLCLYLIILSGNIIIISVIHLDHSIiHTPMYFFLGILSIS 

T? T PVTT^/T T .D TTMT . TMT .F qVFR TT . Q PVq P ZX TOMB*VT? TVf2DnTrHT 

R 


35 


774 


373 


987 


DHSTETPGIPAAEPVSHGTGKLERAPTLPAGAELPAPAAVPCP 

TT *\7P /T VPnT.T.riT.qVZiTM^/^T.TVPnaTTPZiVTPPZiqT.PTrNrPVO 
X J-i VL / JjI rsj 1 iJ-ioJ-iij V i-1 X l v l V XXjX X r VM-UTi* nv X itlCno XjI!iJ\XN lr X \£ 

AVHQWGTQQRLIQHPESGSEGQSLLGPLRAFSAGLSLVGLLTL 
GAVLSAAATVREAQGLMAGGFLCFSLAFCAQVQVVFWRLHSPT 
QVEDAMLDTYDLVYEQAMKGTSHVRRQELAAIQ 


36 


*7 "I C 

/ / b 




TOO 


^JrvJ lOuI XJ AXNItwS^uPlXjXJXvl "U "lUUKyUOrll wliWunV X f rvtr Xjf V4x\\^ 

ADEPEVI PGDS PVAVS EQGEALPQAQATAIMAG IQPLPEGAAE 
KARTQ IESQLP AGYKPVYLNQLQLLYAARG I S CSV 


37 


ne 


2 


430 


RTRAADVYVF S LTGKSRNVS S S TVRRS AVGGMS ALALFDLLKP 

lSTV"aT.aTn\7T7PTTlDPTV21PVTTYPqPWftW^ 

Vi lAJUnl^VCir X UXtXj X VAJ&I XXX JrOXrJNO£lV3£» VJEvjXXJVIvIri-LrU'iOO 

KTPAVV\A7HElTOGIiOTYIEDV^^ 
YPGNDIKWSAAA 


38 


in 


106 


556 


VKQRHGNSLLTTETKC I SCRLGVPLSPQRRFQAIRIEEYKLRW 
FAFL I VLLAGCS S KHDYTNP P WNAKVPVQRAMQWMP I SQKAGA 
AWGVDPQLITAIIAIESGGNPNAVSKSNAIGLMQLKASTSGRD 
VYRRMGWSGE PTTS ELKNS S R 


39 


11B 


3 


0 y<i 


rlAHLaXKiliiiilvXr J^^O^ xiuuCLJXj X IS.X rCrty x iriNr axjxxv. x^xmxjxjOXMXj 

RFYKlWIPFKPDGTVYIEEVLSKWKGDYEKXiEHNHTYIQWL 

REQGLNFYAKELTTYEIEEFKOT 

YESFK3PLVKFILHEALVEOTIPNIKQSALEYFVYT 
RKLx^AQKffTCPSEOTIWG 

NS QTSMHKKAKDSKNS SS AVHLNS KTAEDKKVAPKEPV 




/ / ^ 


i«i j 


395 


ELQVFQP I GGMSDS GSQLGSMGS LTMKSQLQ ITVI S AKIiKENK 
KIWFGPSPYVimrVDGQSKKTEKCNOTNS PKWKQPLTVIVTPV 
SKLH 


41 


780 


173 


438 


IETLS FVI RNWNTHAMSKP I VMERGVKYRDADKI^lAIjI PVK1WA 

TEREALLPJCPEWMKIKLPADSTRIQGIKAAMRKNGLHSV 

SC 


42 


781 


287 


393 


PRMVLGKPQTDPTLEWFLSHCHIHKYPSKSTLIPQ 


43 


782 


119 


556 


GLRISVQERIKACFTESIQTQlAAAEALPDAISRAAMTLVQSIi 
J^GNKILCCGNGTSAAISTAQHFAA^ 

D1WVLTAI ANDRLHDEWAKQVRALGHAGDVLLAJ S TRGNSRD 
I VKAVEAAVTRDTT IV 
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corre- 
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Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I-Isoleucine, 
K=Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V= Valine, W -Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


26 


765 


2 


507 


EDVKSYYTVHLPQLENINSGETRTISHFHYTTWPDFGVPQSPA 
SFLNPLFKVRESGSLNPDHGPWIHRSAGXGRSSTFSVVHTCL 
VLMEKGDDINrKQVLLNIRKFQMGLlXQT^DQLRFSYMAITEG 
AKCVKGDSSIQKKWKSLSKE/DLPPAFDHSPNKIMTEKYNR 


27 


766 


84 


852 


LNRQRCGDQVLVPGTGLAAILRTLPMFHDEEHARARGLSEDTL 
VLPPASRNQRILYTVLECQPLFDSSDMTIAEWVCLAQTIKRHY 
EQYHGFVVIHGTDTMAFAASMLS fmlenlqktviltgaqvpih 
alwsdgrenllgallmagqyvipevclffqnqlfrgnratkvd 

ARRFAAFC S PNLLP LATVGAD I T INREIjVRKVDGKAGL WHS s 

meqdvgllrlypgipaalvraflqpplkgvvmetfgsgng 


28 


767 


992 


210 


LFRLAPGFLRS LARQG YHQ I WAFP FLP S GATATWP AAS RS RS L 
AARSLPRSPARPGPNDALLGEHDFRGQGVRAQRFRFSEEPGPG 
ADGAVLEVHVPQIGAGVSLPGILAAKCGAEVILSDSSELPHCL 
EVCRQSCQMNNLPHLQWGLTOGHISWDLI1AI1PPQDI ILASDV 
FFEPEDFED I LATI YFLMHKNPKVQLWS TYQVRS AD WS LE ALL 
YKVTOMKCVHI PLESFDADKEDIAESTLPGRHTVEMLVIS FAKD 
SL 


29 


768 


23 


624 


S F I YKHTHRARFGPRAI VAS PALTAGPHVS LTAS CRVGMWVS C 
S PS PFLHPTNTLVAVLERDTLG IREVRLFNAWRWS EAECQRQ 
QLQVTPENRRKVLGKALGLIRFPI^TIEEFAACaiRARAQGLVW 
EGSGTQVGIW/CTEDSAPEFTAESLADAWHIQIGRNLACEDAS 
T/WAIC*PRPGSVPTVHTARPRLSCLSSCF 


30 


769 


100 


2 


MASTQDAELAVSRXRAIALXPGXQSXXPSQKKK 


31 


770 


158 


1957 


LLKSCGVLLSGVCIPCEGKGPTVLVIQTAVPQDRPTKSSMRSA 
AKPWNPAIRAGGHGPDRVRPLPAASSGMKSSKSSTSLAFESRL 
S RLKRAS S EDTLNKPGS TAASGWRLKKTATAGAI S ELTESRL 
RS GTGAFTTTKRTG I P APRE FS VTVS RERS VPRGPSNPRKS VS 
S PTSSNTPTPTKHLRTPSTKPKQENEGGEK\ VRLS PK/ FRELL 
AEAKAKDS E INRLRS ELKKYKEKRTLNAEGTDALGP1TVDGTS V 
S PGDTEPMIRALEEKNKNFQKELSDLEEENRVLKEKLI YLEHS 
PNSEGAASHTGDSSCPTSITQESSFGSPTGNQLSSDIDEYKKN 
IHGNALRTSGSSSSDVTKASLSPDASDFEHITAETPSRPLSST 
SNPFKSSKCSTAGSSPNSVSELSLASLTEKIQKMEENHHSTAE 
ELQATLQELSDQQQMVQELTAENEKLVDEKTILETSFHQHRER 
AEQLSQENEKLMNLLQERVKNEEPTTQEGKIIELEQKCTGILE 
QGRFEREKLLNIQQQLTCSLRKVEEENQGALEMIKRLKEENEK 
LNEFLELERHNNNMMAKTLEECRVTLEGLKMENGSLKSHLQG 


32 


771 


203 


514 


SQMHRLI FVYTLI CANFCS CRDTS ATPQS AS I KALRNANLRRD 
ESNHLTOLYRRDETIQVKGNGYVQSPRFPNSYPRNLLLTWRIjH 
SQENTRIQLVFDNQFGL 
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SEQ 
ID 
NO: 
of 

Nucleic 
Acids 


SEQ 
ID 
NO: 
of 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D-Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=lsoleucine, 
K= Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S = Serine, 
T=Threonine, V= Valine, W tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 


15 


754 




JL j7 


FRl^^NVGSMFQYWKRFDLQQLQRELDATATVLANRQDESEQS 
RKRLIEQSREFKKNTPEVRRVTIVFALKG5 


16 


755 


313 


562 


ETLSCRIMDHPSREKDERQRTTKPMAQRSAHCSRPSGSSSSSG 
VLMVGPNFRVGKKIGCGNFGELRLGEGIiPQVYYFGPCGKY 


17 


756 


273 


D /ft 


anrwn * w <3rTV7T S W AMT.F AS GGFOVKL YD I EO00 1 RNALENI 
RWASRRSPEGMEVGLFLSVGLVCHILKAMRICDVTFSSDGYCS 

AS elVkarptvagm 


18 


757 


3 


Tan 


wcp^mnT^AQARPKPRPtiPRARGMVVVTGREPDSRRODGAMSSS 
DAEDDFLE P ATPT ATQ AGHAL / P PAAT / GS FLRLF PLTS EGLT 
SliHACPHCGATKTPCWQPCS VGGTTS PRTPRAGTS STEMAHTL 
EMC 


19 


758 


98 


461 


RALWVGGCSGEACGIGMSGLLTDPEQRAQEPRYPGFVLGLDVG 
c; c\f tp ruWTJP ZV ZVP VPG<S S VOKVENLYPO IGWVE IDPDVLWIQ 
FVAVIKEAVKAAGIQMNQIVGLGISTQRATFITWN 


20 


759 


100 


731 


GLAAEQSMQFVKLWCGCSGEFPTRLRRRTPLTEAMEGGPAVCC 
QDPRAELVERVAAIDVTHLEEADGGPEPTRNGVDPPPRARAAS 
\rr x>a<z t^p T .T .P ZXP P RRKLSLOERPAGS YLEAO AGP YATGP 
ASHISPRAWRRPTIESHHVAISDAEDCVQLNQYKLQSEIGKGA 
YGVVRT^YNES EDRHYAMKVXiS KKKLLKQYGFPRRPPP 


21 


760 


2 


z~ —i r\ 


FvrvfJTTP VTT .WPT T S S WPSTFLGLGNYE VE VEAEPD VRGPE IV 
TMGENDPPAVEAPFS FRS LFGLDDLKI S P VAPDADAVAAQ ILS 
I^PLKFFPIIVIGIIALILALAIGLGIHFDCSGKYRCRSSFKC 
IELIARCDGVSDCKDGEDEYRCVRVGGQNAALQVFTAASRKTM 


22 


761 


158 


470 


SLAMPFGCVTLGDKKNYNQPSEVTDRYDLGQVIKTEEFCE IFR 

AIO)KTTGKIiHTCKKFQKRDGRKVRKAAKNEIGILKM^ 

m A7TWFVTP PCF.YF T FXjEL 


23 


762 


1 


749 


QRRRFRAGLWGGHGLTDGLRRNGGCGCSARVPRVGERLRGHRC 
PDPLCIJ^MLFLSFHAGSWESWCCCCLIPADRPWDRGQHWQL 
EMADTRSVHETRFEAAVKVIQSLPKKGSFQPTOTMMLKFYSFY 
KQATEGPCKLSRPGFWDP I GRYKWDAWS S LGDMTKEEAM I AYV 
PFNTK TCT TFTMP^EKVEELIiRVIGPFYE IVEDKKSGRS SD ITS 
DI^IWLTSTPNAICTWGKAESSDSGAESEEEEAC 


24 


763 


3 


558 


SCFKGRTGGRSGSSGDSSRWARCGRHFSASTEEPPLSQPCSAIi 
PRSGRRGC^VPSSVTKMLSFl^TLGRRSMRKHAEKERLREAQ 
RAATHI PAAGDSKS I ITCRVS LLDGTDVSVDLPKKAKGQELFD 
QIMYHI^LIESDYFGLRFMDSAQVAHWl^GTKSIiaeQVKIGSP 

YCLHLRVKFYSS 


25 


764 


9 


424 


ESRERS GNRRGAEDRGTCGLQS PS AMLGAKPHWLPGPLHS PGli 
PLVLVLLALGAGWAQEGS EPVLLEGECLWCE PGRAAAGGPGG 
AALGEAPPGRVAFAAVRSHHREPAGETGNGTSGAIYFDQVLVN 

EGGGFDRAS 
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SEQ 

ID 

NO: 

or 

Nucleic 
Acids 


SEQ 
ID 

NO: 
of 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y-Tyrosine, 
X- Unknown, * = Stop Codpn, /-possible nucleotide deletion, 
\= possible nucleotide insertion) 


6 


745 


210 


758 


WACFRSAHCSRHLRNRIFMYLYWDKTRSPVCKGPALREERPQP 
RLKLEDYKDRLKSGEHLNPDQLEAVEKYEEVLHNLEFAKELQK 

OTaTQEHVQKDFKGGLNGAVYLPSKEI^yLIKFSKIiTCPERNES 
LRQTLEGSTV 


7 


746 


48 


450 


XAGVQMKLEFLQRKFWAATRQCSTVDGPCTQSCEDSDLDCFVI 

TYKTXT/TO T T T C T/""D C TD ffTPD 17 T X?\ TT\/~* 7\ T TT T»f\T T O TJir*t TT 1 C TrpmrvrTN 

DNNGJ? XLtXoivKorCci JLbKr JjtjlWUoiWljiyJLJjbiyiLjV r byvinXD 
YQAMCKPS SHHHS AAQPLVS P I S AFLTATRWLLQELVLFLLEW 


8 


747 


1 


"469 ' 


CRGRLAQLEEAAVAATMS AGDAVCTGWLVKS P PERKLQRYAWR 
KRWFVLRRGRMSGNPDVLEYYRNKHSSKPIRVIDLSECAVWKH 
VGPS FVRKEFQNNFVFIVKTTSRTFYLVAKTEQEMQVWVHS IS 
QVCNLGHLEDGAADSMESLSYTRSYLQ 


9 


748 


242 


409 


I PAVPLTS CVTVGS YSLSVRDYDPRQGDTVKHYKIRTL \DKRG 
FYISP\RSTFSTLQ 


10 


749 


1 


1146 


KDSVLNIARGKKYGEKTKRVSSRKK^ALKC/TSQKQPALKAIC 
DKEDSVPNTATEKKDEQISGTVSSQKQPALKATSDKKDSVSNI 

nmn t vnn /v\ p ntn re? o/"W^*\Ti7v tjttt\ mot rvtrnoupMT 7\ »in?Tvn/* | f\T 
PTEIKX)GQQSGTVboQKyPAWKAl b VtUSJL)bVSNIATEXKD(jQI 

\ RGTVS SQRQPAL KA \ TGDEKDS VSNI ARE I KDGEKSGTVS PQ 

KQSAQKVIFKKKVSLLNIATRITGGWKSGTEYPENLPTLKATI 

ENKNSVLNTATKMKDVQTSTPEQDLEMAS EGEQKRLEEYENNQ 

PQVKNQIHSRDDLDDIIQSSQTVSEDGDSLCCNCKNVILLIDQ 

HEMKCKDCVHLLKIKKTFCLCKRXjTELKDNHCEQLRVKIRKLK 

NKASVLQKRLSEKEEIKSQLKHETLELEKELCSLRFAIQQ 


11 


750 


3 


892 


RAWRWNSNRACERALQYKLGDKIHGFTVNQVTSVPELFLTAVK 
LTHDDTGARYLHIiAREDTNNLFSVQFRTTPMDSTGVPHILEHT 
VLCGSQKYPCRDPFFKMLNRSLSTFMNAFTASDYTLYPFSTQN 

OVT^'E'fYMT T CtTVT A r PT?T?'Df"" , T D T?T T\T?TAlf^T?/^TArDT TPWiriSTDQT'i'D/'YT'O 

xrJsJJf y IN J-iijip V IJjU/il r r ir^wijxCCiljUr VV^iLVjVVKij&ilCirvr'dJJirV *^ 
LVFKGWFNEMKGAFTDNER I FS QHLQNRLL PDHTYS WSGGD 
PLC I PELTWEQLKQ FHATHYHP S NARFFTYGNFPLDQH 


12 


751 


367 


856 


RCjAKAKbAVJ-ir 1 Jrljr'IrUbb J.L1X Lto FirAflj 1 IrKo Jro 1 riAl Kir 1 A1Y1 

SKSLKKKSHWTSKVHESVIGRNPEGQLGFELKGGAENGQFPYL 
GEVKPGKVAYES GSKLVS EELLLEVNETPVAGLT IRDVLAVI K 
HCKDPLRLKCVKQGESSGIiLSVLPGGGTARGAGQ 


13 


752 


144 


442 


SHRPQPDAWRQGNAFQCVQKEKMQVSSAEVRIGPMRLTQDPIQ 
VLLIFAKEDSQSDGFWWACDRAGYRCNIARTPESALECFLDKH 
HEI IVIDHRQTQN 


14 


753 


1 


581 


FRLAGCGHLLVSLLGLLLLLARSGTRALVCLPCDESKCEEPRN 
CPGSIVQGVCGCCYTCASQRNESCGGTFGIYGTCDRGLRCVIR 

PPLNGDSLTEYEAGVCEDENOT I 
NGKCECNTIRTCSNPFEFPSQDMCLSALKRIEEEKPDCSKARC 

EVQFSPRCPEDSVLIEGYAPP 
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SEQ 

ID 

NO; 


ID 

NO: 

in 

USSN 


sion 
No. 


Species 


Description 


Smith 

Water 
man 


a, 
o 

Identity 










Score 






09/48 














8,725 
















439 




dif f erentiatio 
n promoting 
factor 







Table 3 - Amino Acids 



SEQ 
ID 
NO: 
of 

Nucleic 
Acids 


SEQ 
ID 
NO: 
of 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
" amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A- Alanine, 
C-Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L^Leucine, M=Methionine, N= Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\= possible nucleotide insertion) 


1 


740 


2 


557 


FVGRLIiRLGEALRLRPDPSGGCRLQPALVGETEMSEKENNFPP 
LPKFIPVKPCFYQNFSDEI PVEHQVLVKRIYRLWMFYCATLGV 
NLIACLAWWIGGGSGTNFGLAFVWL^ 

FRADSSFNFMAFFFIFRSPVCPDRHPGDWLLRLGRVRLAVGNW 
ILPVQPGRCRGHA 


2 


741 


305 


838 


FLGAGAD I FCAYLRMS S KQATS P FACAADGEDAMTQDLTS REK 

EEGSDQHVASHLPLHPIMHNKPHSEELPTLVSTIQQDADWDSV 

t Qc;^^PME^R^T^^KLCSLYSFRNTSTSPHKPDEGSRDREIMTSV 

TFGTPERRKGSLADWDTI^QKIGkEEM^^ 

KDWKE 


3 


742 


12 


1315 


EGYLTGRPTRPVAVRGKSTADLRI^GRSPGFAMQHIVGVPHVIi 

VRRGLLGRDLFMTRTLCSPGPSQPGEKRPEEVALGLHHRLPAL 

GRALGHS IQQRATSTAKTWWDRYEEFVGLNEWEAQGKVTEAE 

KWMVARGLWEAREDLEVHQAIOjKEVRDRLDRVSREDSQYLE 

LATLEHRMLQEEKRLRTAYLRAEDSEREKF SLFS AAVRE S HEK 

ERTRAERTKNWSLIGSVLGALIGVAGSTY\TNRVRLQEIiKALLL 

EAQKGPVSLQEAIREQASSYSRQQRDLHNLMVDLRGLVI^ 

GQDSGSQAGSPPTRDRDVDVLSAALKEQLSHSRQVHSCLEGLR 

EQLDGLEKTCSQMAGWQLVKSAAHPGLVEPADGAMPSFLLEQ 

GSMIIALSDTEQRLEAQVNRNT I YSTLVTCVTFVATLPVIiYML 

FKAS 


4 


743 


112 


745 


" MLPPLTPQPGPRLAGSGPSHWFSPL^ 
DLVQPPELQDDSSSLGSDSELSGPGPYRQADRYGFIGGSSAEP 

GPGHPPADLIRQREMKWVEMTSHWEKTMSRRYIOCVKMQ 

PSALiRARCWPLLCGAHVCQKNSPGTYQELAEAPGDPQWMETIG 

RDLHRQFPLHEMFVSPQGHGQQGLLQVLKAYTLYRPEQG 


5 


744 


99 


265 


" LRGMAAAAAGPAASQRFFQSFSDALIDQDPQAALEVGEPFLLP 
PLPADPPPSSTA 
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SEQ 


SEQ 


ID 


ID 


NO: 


NO: 




in 




USSN 




09/48 




8, 725 



Acces- 
sion 
No. 



Species 



Description I Smith 



Water 

man 

Score 



Identity 



secreted 
protein, 



G00914 



Homo sapiens 



Human 
secreted 
protein, 



527 



100 



725 
"72?" 



9837 
984 



gi26620 

99 
Y29517 



Homo sapiens 



KIAA0409 



230 



67 



Homo sapiens 



Human lung 
tumour protein 
SAL- 82 
predicted 
amino acid 
sequence . 



833 



94 



727 
"728" 



9849 
9851 



gi72293 
OS ■ ' 

gi52625 
60 



Homo sapiens 



ZNF264, 
partial cds 



140 



90 



Homo sapiens 



hypothetical 
protein 



369 



64 



729 
730" 



9859 
9863 



gi38819 
76 

gi72957~ 
07 



Homo sapiens 



hypothetical 
protein 



167 



93 



Drosophila 
melanogaster 
Homo sapiens 



CGI 54 3 3 gene 
product 



837 



78 



731 
73T 
73T 



9888 
989 



gi33196 

77 
gi45571 
43 



209 



72 



Rattus 
norvegicus 
Homo sapiens 



zmc finger 
protein RIN ZF 



604 



92 



9919 



G01843 



Human 
secreted 
protein, 



586 



100 



734 



9922 



W67869 



Homo sapiens 



Human 
secreted 
protein 
encoded by- 
gene 63 clone 
HHGDB72 . 



551 



93 



735 



9947 



W78239 



Homo sapiens 



Fragment of 
human secreted 
protein 
encoded by 
gene 3 . 



251 



78 



736 



9956 



Y36203 



Homo sapiens 



Human 
secreted 
protein #75. 



273 



77 



737 9961 



Y99357 



Homo sapiens 



Human PRO1190 
'(TJNQ604) amino 
acid sequence 



650 



99 



738 



9972 



Y12149 



Homo sapiens 



Human 5 ' EST 
secreted 
protein 



284 



100 



739 



9977 



gil0039 



Homo sapiens 



osteoblast 



822 



98 
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SEQ 


SEQ 


Acces- 


Species 


Description 


Smith 


% 


ID 


ID 


sion 








Identity 


NO: 


NO: 
in 

USSN 
09/48 
8 , 725 


No. 






Water 

man 

Score 












acid sequence 






709 


9709 


Y11825 


Homo sapiens 


Human 5' EST 
secreted 
protein 


657 


100 


710 


9722 


gi76774 
22 


Mus mus cuius 


GTPase Rab37 


189 


75 


711 


9731 


Y12424 


Homo sapiens 


Human 5 ' EST 
secreted 
protein 


207^ 


100 


712 


9742 


Y57954 


Homo sapiens 


Human 
transmembrane 
protein HTMPN- 
78 . 


484 


100 


713 


9749 


gi36878 
29' 


Homo sapiens 


hT41 


386 


65 


714 


9755 


>gi20552 
95 


Homo sapiens 


Similar to a 
C . elegans 
protein in 
cosmid C14H10 


2583 


100 


715 


9762 


G03436 


Homo sapiens 


Human 
secreted 
protein, 


176 


61 


716 


9763 


gi61800 
11 


Homo sapiens 


anaphase - 
promoting 
complex 
subunit 4 


1016 


100 


717 


9784 


G03570 


Homo sapiens 


Human 
secreted 
protein, 


401 


96 


718 


9794 


G00803 


Homo sapiens 


Human 
secreted 
protein, 


333 


69 


719 


9795 


gi25162 
42 


Mus musculus 


Rab33B 


669 




.720 


9798 


gi55859 
9 


Homo sapiens 


ZID, zinc 
finger protein 
with 

interaction 
domain 


605 


96 


721 


9805 


Y25881 


Homo sapiens 


Human 
secreted 
protein 
fragment 
encoded from 
gene 61. 


566 


96 


722 


9816 


gi53205 
6 


Homo sapiens 


protein- 
tyros ine- 
phosphatase 


384 


100 


723 


9830 


G00857 


Homo sapiens 


Human 


539 


96 



178 



PCT/USOO/35017 



SEQ 

lu 

NO: 


SEQ 

Tn 
J.JL> 

NO: 

USSN 

09/48 

8,725 


Acces- 
s ion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 






45 




GTP- binding 
protein 






693 


9558 


W88403 


Homo sapiens 


Human adult 
testis 
secreted 
protein 
ga63_6 . 


2252 


100 


694 


9561 


rr"i c C Q n 0 

17 


ncxpcb virus 
papio 




100 


30 




J -J / 




tiuino sapiens 


Human 
secreted 
procein 
HELHN4 7 , 


319 


78 


696 


9572 


gi97294 

Pi . ^ 


Mus mus cuius 


Elf-1 


806 


92 


697 


9576 


gi32490 
05 


Homo sapiens 


geminm 


448 


98 


O JO 




88 


Homo s ap i ens 


mRNA cleavage 
factor I 25 
3cDa subunit 


208 


100 


699 


9587 


G00995 


Homo sapiens 


Human 
secreted 
protein, 


726 


99 


700 


9592 


gi49527 
3 


Rattus 
norvegicus 


ribosomal 
protein S15a 


202 


78 


701 


9595 


gi77999 
12 


Homo sapiens 


UBASH3A 
protein 


453 


47 




jO J. U 


vn 7Q7C 


riomo sapiens 


Human 
secreted 
protein 
fragment 
encoded from 
gene 24. 


574 


100 


70^ 




V7-3-3 9 C 
X / jjZj 


xiomo sapiens 


TT< III ) %M n l ,«•>• ,*» 

riiKivi clone 
001106 protein 
sequence . 


820 


99 








nomo sapiens 


Human 
secreted 


155 


67 


705 


9647 


G03786 


Homo sapiens 


Human 
secreted 


196 


73 


706 


9653 


gi38823 
41 


Homo sapiens 


KIAA0810 
protein 


523 


100 


707 


9654 


G01924 


Homo sapiens 


Human 
secreted 
protein, 


469 


100 


708 


9678 


Y99376 


Homo sapiens 


y Human PR01244 
(UNQ628) amino 


474 


100 



177 



SEQ 


SEQ 


Acces- 


Species 


Description 


Smith 


% 


ID 


ID 


sion 








Identity 


NO: 


NO: 
in 

USSN 
09/48 
8, 725 


No. 






Water 

man 

Score 






29 




protein 






677 


9369 


G03793 


Homo sapiens 


Human 
secreted 
protein, 


222 


69 


678 


9378 


gi44683 
11 


Homo sapiens 




163 


39 


679 


9393 


gi27389 
89 


Mus mus cuius 


high mobility- 
group protein 
homolog HMG4 


384 


89 


680 


9444 


G01399 


Homo sapiens 


Human 
secreted 
protein, 


157 


93 


681 


9467 


gi44547 
02 


Homo sapiens 


HSPC007 


230 


71 


682 


9486 


gi 100.4.* 
243 


Homo sapiens 


KIAA1584 
protein 


605 


< 93 


683 


949 


Y30895 


Homo sapiens 


Human 
secreted 
protein 
fragment 
encoded from 
gene 25. 


704 


99 


684 


9499 


W36002 


Homo sapiens 


Human Fchd531 
gene product. 


2173 


96 


685 


9510 


gil6657 
99 


Homo sapiens 




867 


83 


686 


9523 


Y53022 


Homo sapiens 


Human 
secreted 
protein clone 
qfl!6_2 
protein 
sequence 


1252 


89 


687 


9534 


Y66670 


Homo sapiens 


Membrane - 
bound protein 
PRO1180. 


998 


100 


688 


9539 


Y76144 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 21. 


633 


100 


689 


954 


G02490 


Homo sapiens 


Human 
secreted 
protein, 


160 


78 


690 


9546 


gi!8112 
1 


Homo sapiens 


" chorionic 
somatomammotro 
pin 


616 


96 


691 


955 


gi72431 
03 * 


Homo sapiens 


KIAA1361 
protein 


2042 


100 


692 


9551 


gil7723 


Homo sapiens 


ras- related 


341 


57 



176 
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SEQ 


SEQ 


Acces- 


Species 


Description 


Smith 


% 


ID 


ID 


sion 








Identity^ 


NO: 


NO: 
in 

USSN 
09/48 
8, 725 


No. 






Water 

man 

Score 


660 


9222 


G02520 


Homo sapiens 


Human 
secreted 
protein, 


186 


43 


661 


9230 


gi67065 
54 


Homo sapiens 


inositol 
1,4,5- 

trisphosphate 
3 -kinase B 


1315 


95 


662 


9258 


gi52214 
5 


Homo sapiens 


B-cell growth 
factor 


120 


56 


663 


9260 


G04072 


Homo sapiens 


Human 
secreted 
protein, 


138 


51 


664 


9271 


gi66900 
95 


Homo sapiens 


tetraspanin 
protein 


317 


67 


665 


9272 


gi!6304 
2 


Bos taurus 


factor 
activating 
exoenzyme S 


444 


72 


666 


9275 


gi40177 
4 


Homo sapiens 


ribosomal 
protein S6 
kinase 3 


424 


81 


667 


930 


G02355 


Homo sapiens 


Human 
secreted 
protein, 


167 


41 


668 


9304 


gi89797 
43 


Canis 

familiar is 


Band4.1 -likeS 
protein 


1493 


93 


669 


9346 


gi27389 
89 


Mus mus cuius 


high mobility 
group protein 
homolog HMG4 


384 


89 


670 


9347 


gi36613 


Homo sapiens 


s er ine / 1 hr eoni 
ne protein 
kinase 


199 


91 


671 


935 


gi55418 
70 


Homo sapiens 


QA79 membrane 
protein, 
allelic 
variant airm- 
lb 


334 


57 


672 


9350 


gi33271 
24 


Homo sapiens 


KIAA0655 
protein 


757 


87 


673 


9351 


W57260 


Homo sapiens 


Human 
semaphorin Y. 


573 


95 


674 


9356 


gi59977 


Human 

endogenous 

retrovirus 


tripartite 
fusion 
transcript 
PLA2L 


127 


59 


675 


9363 


Y17834 


Homo sapiens 


Human PR0361 
protein 
sequence . 


968 


92 


676 


9366 


gi7243l 


Homo sapiens 


KIAA1374 


649 


96 



175 



WO-01/53455 



PCT/USOO/35017 



SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


Identity 










secreted 
protein 
encoded from 
gene 51 . 






643 


9075 


Y73336 


Homo sapiens 


HTRM clone 
1852290 
protein 
sequence . 


1591 


100 


649 


9098 


Y57878 


Homo sapiens 


Human 
t r ans memb r ane 
protein HTMPN- 
2. 


516 


100 


650 


9109 


gi2390? 


Homo sapiens 


63kDa protein 
kinase 


1141 


97 


651 


911 


gi32456 


Homo sapiens 


protein- 
tyros ine 
phosphatase 


2591 


100 


652 


912 


gi!1367 
43 


Homo sapiens 


human P5 


212 


46 


653 


9163 


Y34129 


Homo sapiens 


Human 
potassium 
channel 
K+Hnov28. 


377 


71 


654 


9164 


Y41324 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 17 clone 
HNFIY77. 


1083 


99 


655 


9173 


gi68512 
56 


Mus musculus 


protein 
tyrosine 
phosphatase - 
like protein 
PTPLB 


631 


93 


656 


9187 


Y66721 


Homo sapiens 


Membrane - 
bound protein 
PR0511. 


1173 


95 


657 


9190 


W40378 


Homo sapiens 

- 


Human breast 
cancer protein 
CH14-2al6-l 
from 2.0 kB 
DNA fragment 
#2. 


792 


81 


658 


9194 


Y02781 


Homo sapiens 


Human 
secreted 
protein. 


462 


70 


659 


9210 


G02994 


Homo sapiens 


Human 
secreted 
protein, 


166 


80 
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SEQ 

ID 

NO: 


SEQ 

ID 

NO: . 

in . 

USSN 

09/48 

8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










HSZAF47 . 






636 


8901 


Y86491 


Homo sapiens 


Human gene 
59-encoded 
protein 
fragment, 


548 


99 


637 


8907 


W88745 


Homo sapiens 


Secreted 
protein 
encoded by- 
gene 3 0 clone 
HTSEV09. 


2004 

\ 


99 


638 


8934 


W75088* 

, ■> 


Homo sapiens 


Human 
secreted 
protein 
encoded by- 
gene 32 clone 
HAGBB70 . 


421 


98 


639 


8960 


Y02693 


Homo sapiens 


Human 
secreted 
protein 
encoded by- 
gene 44 clone 
HTDAD22 . 


267 


72 


640 


8979 


Y76143 


Homo sapiens 


Human 
secreted 
protein 
encoded by- 
gene 20. 


1374 


98 


641 


8980 


Y11433 


Homo sapiens 


Human 5 1 EST 
secreted 
protein 


466 


100 


642 


8986 


G02626 


Homo sapiens 


Human 
secreted 
protein, 


306 


100 


643 


8987 


G02093 


Homo sapiens 


Human 
secreted 
protein, 


486 


97 


644 


8995 


Y12908 


Homo sapiens 


Human 5 ' EST 
secreted 
protein 


181 


100 


645 


■ 9035 


Y71108 


Homo sapiens 


Human 
Hydrolase 
protein- 6 
(HYDRL-6 ) . 


800 


100 


646 


9062 


gi88860 
05 


Homo sapiens 


lysophosphatid 
xc acid 

acyl trans f eras 
e-delta 


523 


100 


647 


9074 


Y25761 


Homo sapiens 


Human 


1366 


99 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










secreted 
protein, 






625 


8708 


gil6335 
64 


Homo sapiens 


C8 


364 


98 


626 


8720 


gi82484 
65 


Homo sapiens 


hepatocellular 
carcinoma- 
associated 
antigen 56A 


191 

\ 


69 


627 


8756 


Y94984 


Homo sapiens 


Human 
secreted 
protein 
vell_l, 


369 


97 


628 


8765 


Y00346 


Homo sapiens 


Fragment of 
human secreted 
protein 
encoded by- 
gene 2. 


1068 


97 


629 


8783 


Y27918 


Homo sapiens 


Human 
secreted 
protein 
encoded by- 
gene No. 123. 


1051 


95 


630 


8804 


Y25426 


Homo sapiens 


Human SIGIRR 
protein. 


887 


100 


631 


8838 


Y99409 


Homo sapiens 


Human PR01343 
(UNQ698) amino 
acid sequence 


1279 


100 


632 


8851 


W74785 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 56 clone 
HSAXS65 . 


454 


100 


633 


8853 


W75116 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 60 clone 
HILCJ01 . 


245 


95 


634 


8857 


gi25651 
96 


Homo sapiens 


non- 
functional 
folate binding 
protein 


479 


74 


635 


8859 


Y02690 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 41c lone 


600 


100 



172 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 
09/48 
8, 725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


o 
o 

Identity 






81 




cardiotrophin- 
like cytokine 
CLC 






608 


8380 


gi34022 
16 


Homo sapiens 


protein 


974 


100 


609 


8386 


gi38698 
8 


Homo sapiens 


oncostatin M 


1297 


99 


610 


8418 


Y70210 


Homo sapiens 


Human TANGO 
130 protein. 


722 


98 


611 


8442 


G01895 


Homo sapiens 


Human 
secreted 
protein, 


490 


95 


612 


8457 


G04048 

. -> 


Homo sapiens 


Human 
secreted 
protein, 


450 


98 


613 


8458 


W97119 


Homo sapiens 


S -adenosyl -li- 
me thyl transfer 
ase (SAM-MT) 
protein. 


1484 


100 


614 


8469 


gi71597 
99 


Homo sapiens 




255 


100 


615 


8480 


gi45895 
30 


Homo sapiens 


KIAA0943 
protein 


1998 


100 


616 


8521 


gi57262 
35 


multiple 

sclerosis 

associated 

retrovirus 

element 


unknown 
protein U5/2 


250 


82 


617 


857 


gi96639 
58 


Homo sapiens 


cysteinyl 
leukotriene 
CysLT2 
receptor 


612 


99 


618 


8574 


gi68412 
60 


Homo sapiens 


HSPC3 05 


1049 


100 


619 


8606 


gi33677 
07 


Homo sapiens 


scrapie 
responsive 
protein 1 


544 


100 


620 


8632 


G01158 


Homo sapiens 


Human 
secreted 
protein, 


502 


100 


621 


8646 


gi38822 
49 


Homo sapiens 


KIAA0764 
protein 


2175 


100 


622 


8666 


Y66196 


Homo sapiens 


Human bladder 
tumour EST 
encoded 
protein 54. 


1080 


95 


623 


8675 


gi99639 
08 


Homo sapiens 


NPD009 


432 


96 


624 


8683 


G04018 


Homo sapiens 


Human 


469 


98 
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SEQ 

TTi 

NO: 


SEQ 

T"n 
xu 

NO: 

USSN 
09/48 
8 , 725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










secreted 
proceiii , 






592 


800 


gi30214 
2 8 


Homo sapiens 


neutral 
spnincjoinyeiina 
se 


167 


68 


593 


8055 


gi49296 
37 


Homo sapiens 


CGI-84 
piuccin 


1038 


100 


594 


8082 


gi46790 
14 


Homo sapiens 


HSPC014 


715 


100 


595 


8127 


gi99556 


Homo sapiens 


twisted 
yasLruiaLion 
protein 


905 




596 


8174 


gi55322- 
94 


Homo sapiens 


MUM2 


767 


100 


597 


8178 


gi45305 

O / 


Homo sapiens 


TADA1 protein 


1132 


100 


598 


8215 


R66278 


Homo sapiens 


Therapeutic 
polypeptide 
from 

glioblastoma 
cell line . 


830 


100 


599 


8263 


Y48371 


Homo sapiens 


Human 
prostate 
cancer- 
associated 
protein 68. 


713 


98 


600 


827 


gi31723 
37 


Cavia 
porcellus 


phospholipase 

B 


955 


73 


Qui 


OOP 


V") QCi 7 


Homo sapiens 


Human lung 
tumour protein 

5 ALi - 82 

predicted 
amino acid 
sequence . 


833 


94 


O \J 


ft? Q4 


rri AQOQ7 

67 


riomo sapiens 


ccji-i*y 
protein 


1085 


100 


603 


8313 


gi57714 
20 


Homo sapiens 


group I ID 
secretory 
pnospnojLxpase 
A2 


852 


100 


604 


832 


X o o ^ o w 


auiuu Sapiens 


Human 
secreted 

HELHN47 , 


319 


78 


605 


8357 


gi41913 
58 


Mus mus cuius 


claudin-7 


164 


47 


606 


8373 


gil9452 
71 


Homo sapiens 


protein 
phosphatase 6 


1666 


100 


607 


8379 


gi58529 


Homo sapiens 


| 1226 


100 



170 
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SEQ 

ID 

NO: 



SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 



Acces- 
sion 
No. 



Species 



Description 



Smith 

Water 
man 
Score 



protein; 
kruppel-like 
zinc finger 
protein; PLZF 



578 



7571 



G02915 



Homo sapiens 



Human 
secreted 
protein, 



209 



579 



7614 



W74726 



Homo sapiens 



Human 
secreted 
protein 
fg94 9 3. 



1879 



580 



7663 



gi59125 
48 



Homo sapiens 



1634 



581 



7686 



gi49297 

11 - 



Homo sapiens 



CGI -121 
protein 



870 



582 



7714 



gi38876 
5 

G03933 



Homo sapiens 



phospho 1 ipa s e 



4428 



583 



584 



7724 



Homo sapiens 



Human 
secreted 
protein, 



570 



7834 



gi89191 
66 



Homo sapiens 



mesenchymal 
stem cell 
protein DSC92 



1133 



585 



7855 



Y48505 



Homo sapiens 



Human breast 
tumour - 
associated 
protein 50. 



684 



586 



7870 



Y13372 



Homo sapiens 



Amino acid 
sequence of 
protein 
PR0223. 



2559 



587 



588 



7871 



Y91689 



Homo sapiens 



Human 
secreted 
protein 
sequence 
encoded by 
gene 93 



768 



7892 



gx34659 



Homo sapiens 



macrophage 
inflammatory 
protein-2alpha 
precursor 



532 



589 
T90~ 



7927 



gi32575 



Homo sapiens 



183 



7944 



gil6574 
58 



Sus scrofa 



2744 



calcium/calmod 
ul in - dependent 
protein kinase 
II isoform 
gamma -B 



591 



7947 



G01131 



Homo sapiens 



Human 



574 



169 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 
09/48 
8, 725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 


563 


7244 


Y12445 


Homo sapiens 


Human 5 ' EST 
secreted 
protein 


428 


100 


564 


7248 


gi31137 
6 


Homo sapiens 


Humig 


633 


100 


565 


7252 


gi56895 
31 


Homo sapiens 


KIAA1097 
protein 


5240 


100 


566 


7292 


gi51069 
98 


Homo sapiens 


HSPC040 
protein 


580 


100 


567 


7306 


Y32201 


Homo sapiens 


Human 
receptor 
molecule (REC) 
encoded by 
Incyte clone 
2057886. 


1974 


95 


568 


7338 


Y73880 


Homo sapiens 


Human 
pros ta te tumor 
EST fragment 
derived 
protein #67 . 


1566 


100 


569 


736 


gi!0178 
317 


Homo sapiens 




1468 


100 


570 


737 


G00851 


Homo sapiens 


Human 
secreted ■ 
protein, 


522 


98 


571 


740 


W85610 


Homo sapiens 


• Secreted 
protein clone 
eh80_l. 


1115 


87 


572 


7400 


Y93948 


Homo sapiens 


Amino acid 
sequence of a 
lectin ss3939 * 
polypeptide. 


1982 


98 


573 


7415 


gi30436 
70 


Homo sapiens 


KIAA0573 
protein 


2392 


100 


574 


7429 


Y40864 


Homo sapiens 


A human 
glutathione - S - 
transferase 
(hGST) 
protein. 


1183 


99 


575 


7458 


Y53643 


Homo sapiens 


A bone marrow 
secreted 
protein 
designated 
BMS6 . 


554 


99 


576 


7516 


gi44683 
11 


Homo sapiens 




1146 


99 


577 


7526 


gi41389 
22 


Homo sapiens 


promyelocytic 
leukemia zinc 
finger 


3571 


99 



168 
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SEQ 

ID 

NO: 



SEQ 
ID 
NO; 
in 

USSN 

09/48 

8,725 



Acces- 
sion 
No. 



Species 



Description 



Water 
man 
Score 



550 



6897 
€90 



ykl99__l 
protein 
sequence 



gi58151 
80 



Homo sapiens 



unknown 



509 



551 



gil0645 
186 



Homo sapiens 



meningioma - 
expressed 
antigen 5s 
splice variant 



522 



552 



6909 



W78149 



Homo sapiens 



Human 
secreted 
protein 
encoded by- 
gene 24 clone 
HSVBF78 . 



485 



553 



6924 



Y35923 



Homo sapiens 



Extended 
human secreted 
protein 
sequence , 



514 



554 



6937 



G03798 



Homo sapiens 



Human 
secreted 
protein, 



281 



555 



556 



6951 



7008 



gi51185 Homo sapiens 



G03200 



prostate - 
specific 
antigen 



364 



Homo sapiens 



Human 
secreted 
protein, 



548 



557 



7009 



Y22213 



Homo sapiens 



Human V201 
protein 
sequence . 



856 



558 



7057 



gi60036 
54 



Homo sapiens 



brain 
specific 
membrane - 
anchored 
protein BSMAP 



1814 



559 



7098 



W27291 



Homo sapiens 



Human H1075-1 
secreted 
protein 5 1 
end. 



712 



560 



7114 



gi32121 
10 



Homo sapiens 



prefoldin 
subunit 1 



534 



561 



712 



gi45586 
41 



Homo sapiens 



P85B_HUMAN; 
PTDINS-3- 
KINASE P85- 
BETA 



470 



562 



7215 



gi48683 
66 



Homo sapiens 



delta- 6 fatty 
acid 

desaturase 



2437 



167 



WO 01/53455 



PCT/USOO/35017 



SEQ 
ID 
NO : 


SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 
- 

Water 

man 

Score 


a 
o 

Identity 










PP1158 






532 


6106 


gi22179 
70 


Homo sapiens 


p40 


1349 


96 


533 


6420 


W82000 


Homo sapiens 


Human adult 
brain secreted 
protein 
dm26_2. 


929 


100 


534 


6434 


gil0732 
648 


Homo sapiens 


angiopoietin- 
like protein 
PP1158 


2164 


100 


535 


6439 


gil8970 
1 


Homo sapiens 


endothelial 
cell growth 
factor 


376 


100 


536 


6463 


Y41720 

-> 


Homo sapiens 


Human PR0792 
protein 
sequence . 


360 


82 


537 


6466 


gi48840 
84 


Homo sapiens 


hypothetical 
protein 


538 


100 


538 


6508 


gi54420 
30 


Homo sapiens 


aminopep t idas e 


2317 


96 


539 


6570 


gi59214 
91 


Homo sapiens 




1591 


99 


540 


6719 


gi31847 


Homo sapiens 


glypican 


1625 


87 


541 


6772 


Y65432 


Homo sapiens 


Human 5' EST 
related 
polypeptide 


180 


53 


542 


6789 


gi53729 
2 


Homo sapiens 


ICH-1L 


1556 


100 


543 


6805 


gi44547 
02 


Homo sapiens 


HSPC007 


634 • 


84 


544 


6833 


gil8906 
60 


Homo sapiens 


protein 
tyrosine 
phosphatase 
receptor 
omicron 


5726 


87 


545 


6834 


gi59214 
91 


Homo sapiens 




1746 


88 


546 


6851 


gi24076 
41 


Homo sapiens 


neuropil in 


3968 


98 


547 


6868 


gi67146 
41 


Drosophila 
melanogaster 


MAP kinase 
phosphatase 


218 


49 


548 


6876 


Y13138 


Homo sapiens 


Human 
secreted 
protein 
encoded by 5 ' 
EST 


414 


76 


549 


688 


Y73463 


Homo sapiens 


Human 
secreted 
protein clone 


701 


98 
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SEQ 

ID 

NO: 



SEQ 
ID 
NO: 
in 

USSN 
09/48 
8 f 725 
5823 



Acces- 
sion 
No. 



Species- 



Description | Smith 

Water 
man 
Score 



Identity 



gi98002 
42 



rat 

cytomegalovir 
us Maastric ht 
Mus musculus 



pr5 



153 



36 



gil7810 
37 



neuronal 
tyrosine 
threonine 
phosphatase 1 



1135 



52 



W69221 



Homo sap i ens 



522 



Y91529 



Human parotid 
secretory 
protein. 



710' 



Homo sapiens 



Human 
secreted 
protein 
sequence 
encoded by 
gene 79 



1300 



96 



99 



5962 



W69784 



Homo sapiens 



524 



5969 



Protein 
Kinase C 
Inhibitor- like 
Protein 
(IPKC-2) . 



395 



Y79141 



Homo sapiens 



Human 
haemopoietic 
stem cell 
regulatory 
protein 
SCM113. 



1205 



100 



79 



5976 



gi78031 
0 



Homo sapiens 



natural 
killer 
associated 
transcript 4 



1808 



91 



gi21045 

53 
Y66765 



Homo sapiens 



4367 



67 



528 



6020 



gil9H5 
48 



Homo sapiens 



Membrane - 
bound protein 
PR01384. 



822 



Homo sapiens 



cytochrome c- 
like 

polypeptide 



322 



100 



50 



6036 



W71362 



Homo sapiens 



Human 
cytokine/stero 
id receptor 
protein. 



353 



51 



530 



6070 



Y42750 



Homo sapiens 



•Human calcium 
binding 
protein 1 

(CaBP-l) . 



626 



100 



6075 



gil0732 
648 



Homo sapiens 



angiopoietin- 
like protein 



2164 



100 



165 
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SEQ 


SEQ 


Acces- 


Species 


Description 


Smith 


% 


ID 


ID 


sion 






- 


Identity 


NO: 


NO: 
in 

USSN 

09/48 

8,725 


No. 






Water 

man 

Score 








40 




product 






504 


524 


G00329 


Homo sapiens 


Human 
secreted 
protein, 


565 


100 


505 


5291 


Y92515 


Homo sapiens 


Human OXRE- 
12. 


1271 


98 


506 


5335 


gi72961 


Drosophila 


CG3 862 gene 


753 

\ 


46 






58 


me 1 anoga s t e r 


product 




507 


5346 


Y94987 


Homo sapiens 


Human 
secreted 
protein vji_i, 


849 


100 


508 


5379 


gi71445 

06 ; 


Homo sapiens 


cytokine- 
inducible SH2- 
containing 
protein 


1353 


99 


509 


5441 


gi80965 
51 


Homo sapiens 


similar to 
mouse Ehm2 


1516 


100 


510 


549 


Y22113 


Homo sapiens 


Human ZSMF-3 
protein 
sequence . 


294 


62 


511 


5542 


Y76267 


Homo sapiens 


Fragment of 
human secreted 
protein 
encoded by- 
gene 11. 


1066 


100 


512 


5560 


G03790 


Homo sapiens 


Human 
secreted 
protein, 


103 


36 


513 


5696 


gi79203 
98 


Homo sapiens 


PTOV1 


1904 


91 


514 


5704 


B08930 


Homo sapiens 


Human 
secreted 
protein 
sequence 
encoded by- 
gene 2 


987 


100 


515 


5758 


W18878 


Homo sapiens 


Human protein 
kinase C 
inhibitor, 
IPKC-1. 


368 


100 


516 


5760 


gi65621 
76 


Homo sapiens 


hypothetical 
protein 


425 


100 


517 


5763 


Y41706 


Homo sapiens 


Human PR03 81 
protein 
sequence . 


441 


100 


518 


5787 


Y57907 


Homo sapiens 


Human 
t r ansmembr ane 
protein HTMPN- 
31. 


952 


100 



164 
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SEQ 

ID 

NO: 



SEQ | Acces- 
ID sion 
NO: No. 
in 

USSN 
09/48 
8,725 



Species 



Description f Smith 

Water 
man 
Score 



Identity 



gene 28. 



4821 J Y81498 Homo sapiens 



Human foetal 
bone -derived 
growth 
factor- like 
protein. 



1200 



100 



4851 | gi56894 
91 



Homo sapiens 



4872 | gi59119 

53 

4902 | B08917 



KIAA1077 
protein 



4364 

\ 



Homo sapiens 
Homo sapiens 



hypothetical 
protein 



3723 



99 



99 



Human 
secreted 
protein 
sequence 
encoded by 
gene 27 



717 



100 



5006 | gi43577 
4 



Homo sapiens 



5007 



Y93951 



Homo sapiens 



receptor 
tyrosine 
kinase isoform 
FLT4 long, 
FLT41 {C- 
terminal } 



385 



Amino acid 
sequence of a 
Brainiac-5 
polypeptide. 



804 



100 



100 



5027 | gi35487" 
91 



Homo sapiens 



R33590 1 



1606 



100 



5029 | gi56895 
27 

5033 | Y14482 



Homo sapiens 
Homo sapiens 



KIAA1095 
protein 



5722 



99 



Fragment of 
human secreted 
protein 
encoded by 
gene 17. 



166 



66 



Homo sapiens 



Human 
secreted 
protein vql_i, 



258 



92 



5061 | gil3044 
34 



Pseudorabies 
virus 



EP0 



85 



5081 | gi40380~ 
81 



Homo s ap i ens 



vascular 
endothelial 
cell growth 
inhibitor 



134 



38 



100 



5129 | gi31691 
58 



Homo sapiens 



BC269730 2 



2340 



99 



9 | gi40628 
56 

5174 I gi93685 



Homo sapiens 



HEXIM1 
protein 



293 



Homo sapiens 



140up gene 



576 



47 



90 



163 



SEQ 
NO: 


SEQ 

ID 

NO: 
in 

USSN 
09/48 
8, 725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 


475 


4555 


gi2 7923 
66 


Homo sapiens 


unknown 
protein IT12 


4461 


99 


AH C 


A C *7 


I /UDDJ. 


Homo sapiens 


Human latent 
transforming 
growth 
factor-beta 
binding 
protein j \±) . 


1825 

\ 


100 


477 


4571 


gi53601 
15 


Homo sapiens 


NY-REN-45 
antigen 


869 


100 


478 


4613 


Y05868 


Homo sapiens 


Human Toll 
protein 
PR0358 . 


2413 


100 


479 


4614 


Y2 71-29 


Homo sapiens 


Human bone 
marrow-derived 
polypeptide 
(clone OAF038- 
Leu; . 


1815 


100 


480 


4622 


G03789 


Homo sapiens 


Human 
secreted 
protein, 


173 


53 


481 


4667 


gi76736 
38 


Danio rerio 


Deddl 


446 


48 


482 


4670 " 


gi40264 
9 


Homo sapiens 


c-rel 


2309 


100 


483 


46 83 


Yob 7 73 


Homo sapiens 


Amino acid 
sequence of a 
human 

phosphory 1 a t io 
n effector 
PHSP-5., 


2234 


99 


484 


4698 


Y73470 


Homo s ap i ens 


Human 
secreted 
protein clone 
ydl41_l 
procem 
sequence 


746 


100 


485 


4724 


gi64568 


Homo sapiens 


hypothetical 
protein 


1101 


99 


486 


4734 


gi33349 
82 


Homo sapiens 


R27216_l 


1151 


80 


487 


4814 


gi62744 
73 


Homo sapiens 


pregnancy - 
induced growth 

XA.U.I.LU X LU1 


1348 


100 


488 


4819 


Y07825 


Homo sapiens 


Human 
secreted 
protein 
fragment #4 
encoded from 


117 


67 



162 
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SEQ 


SEQ 


ID 


ID 


NO: 


NO: 




in 




USSN 




09/48 


458 


1 8,725 
4388 



Acces- 
sion 
No. 



Species 



Description 



Smith 

Water 
man 
Score 



Identity 



W78140 



Homo sapiens 



Human 
secreted 
protein 
encoded by- 
gene 15 clone 
HSDES04 . 



100 



94 



459 4405 



460 
"461" 



Y48226 



Homo sapiens 



441 
4417 



gi29153 

6 ; 
gi65625, 
33 



Bovine ~ 
herpesvirus 1 
Homo sapiens 



Human 
prostate 
cancer- 
associated 
protein 12 . 



1246 



BICP4 



106 



99 



35 



sialin 



939 



100 



462 I 4419 



463 



gil8415 
55 



Homo sapiens 



NG5 



146 



4443 



gi49613 
9 



Mus mus cuius 



AMPA 
selective 
glutamate 
receptor 



262 



33 
"94" 



464 | 4470 



465 
T66" 



gi72483 
81 



Homo sapiens 



4482 
4487 



adaptor 
protein 
pl30Cas 



2592 



gi73299 

79 
gi67066 

59 
gi98373 



Homo sapiens 
Homo sapiens 



apoptosis 
regulator 



2071 



100 



100 



405 



100 



467 
"468" 



4491 
4492 



41 
Y42751 



Homo sapiens 
Homo sapiens 



CamKI-like 
protein kinase 



1044 



100 



Human calcium 
binding 
protein 2 
(CaBP-2) . 



586 



99 



469| 4497 



470 
~47T" 



gi61797 
40 



Homo sapiens 



352 



4502 

4519" 



gi63297 
42 



Homo sapiens 



paraneoplastic 
cancer- testis - 
brain antigen 



KIAA1124 
protein 



327 



37 



100 



Y99426 



Homo sapiens 



Human PRO1604 
(UNQ785) amino 
acid sequence 



1563 



100 



472 
"473" 



4526 
4547 
4554 



Y08008 



Homo sapiens 



Human HLIG-1 
protein. 



4023 



99 



gi45895 
62 



Homo sapiens 



KIAA0959 
protein 



4165 



99 



474 



gil3810 
29 



Mus mus cuius 



1164 



77 



161 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 
09/48 
8 ,725 


Acces- 
sion 
NO. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 






39 




activated 
protein kinase 
phosphatase 4 






441 


4123 


gi53601 
25 


Homo sapiens 


NY- REN- 5 8 
antigen 


140 


100 


442 


4130 


gi62890 
72 


Homo sapiens 


JM24 protein 


604 


100 


443 


4133 


gi85755 
27 


Homo sapiens 


toll-like 
receptor 8 


755' 


100 


444 


4166 


gi61185 
55 


Homo sapiens 

■} 


DEAD -box 
protein 
abstrakt 


2512 


100 


445 


4167 


gi38008 
30 


Rattus 
norvegicus , 


putative four 
repeat ion 
channel 


615 


93 


446 


4172 


gi72096 
76 


Homo sapiens 


potassium 
channel Kv8 . 1 


369 


100 


447 


4185 


gi53054 
05 


Homo sapiens 


Na+/H+ 
exchanger 
isoform 2 


1769 


100 


448 


4197 


gi28111 
22 


Xenopus 
laevis 


NaDC-2 


524 


69 


449 


4203 


Q89840_ 
aal 


Homo sapiens 


Human death 
associated 
protein DAP- 
3. 


198 


97 


450 


4262 


gi59014 
78 


Marmota 
marmota 


olfactory 
receptor 


209 


92 


451 


4276 


gi32456 


Homo sapiens 


protein- 
tyrosine 
phosphatase 


3270 


99 


452 


4283 


R41231 


Homo sapiens 


GAT- 2 
transporter 
gene. 


477 


100 


.453 


4331 


gi31719 
12 


Homo sapiens 


RAMP2 


443 


98 


454 


4340 


gi81182 
23 


Homo sapiens 


unknown 


1330 


100 


455 


4351 


gil7545 
15 


Rattus 
norvegicus 


aminop ep t i da s e 
-B 


2050 


92 


456 


4354 


Y57906 


Homo sapiens 


Human 
transmembrane 
protein HTMPN- 
30. 


1402 


100 


457 


4385 


gi55964 
33 


Homo sapiens 


candidate 
tumor 

suppressor 
protein NOC2 


509 


97 



160 
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SEQ 

ID 

NO: 



SEQ 
ID 
NO: 
in 
USSN 
09/48 
8, 725 



Acces - 

sion 

No. 



Species 



Description 



Smith 

Water 

man 

Score 



Identity 



secreted 
protein, 



3983 | gil8197 
1 



Homo sapiens 



vascular 
endothelial 
growth factor 



433 



85 



3999 | gil6574 
64 



Sus scrofa 



calcium/calmod 
ul in-dependent 
protein kinase 
II isoform 
gamma -G 



484 



75 



4001 | gi65722 
30 



Homo sapiens 



329 



100 



gi21432 
60 ' 



Homo sapiens 



pho spho inos i t i 
de 3 -kinase 



521 



99 



432 
"433 



434 



401 | gi65723 

79 

4020 I gi28156 



24 



Homo sapiens 
Homo s ap i ens 



1372 



4024 | Y21166 



tumor 
necrosis 
factor 
superfamily 
member LIGHT 



1252 



Homo sapiens 



Human bcl2 
pro to- oncogene 
mutant protein 
fragment 14. 



84 



56 



100 



40 



436 



437 



4040 I Y57285 



Homo sapiens 



Human GPCR 
protein 
(HGPRP) 
sequence 
(clone ID 
2214673) . 



1726 



4057 W74873 Homo sapiens 



4066 G03714 



Homo sapiens 



Human 
secreted 
protein 
encoded by 
gene 145 
clone HFXHL79 . 



531 



Human 
secreted 
protein, 



92 



99 



100 



70 



438 4067 | gi83317 Homo sapiens 
60 



LU1 protein 



1077 



92 



4078 I Y57900 



Homo sapiens 



440 



4120 | gil8715 Homo sapiens 



Human 
transmembrane 
protein HTMPN- 
24. 



996 



mitogen- 



927 



100 



100 



159 
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SEO 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 


Acces- 
sion 
No. 


O ^» V— 10 


J*' C O l~ J. J.pLX Ul 1 


omicn 

Water 

man 

Score 


S 

Identity 


410 


3789 


Y45023 


Homo sapiens 


Human sensory 
transduction 
G-protein 
coupled 
receptor-B3 . 


1084 


95 


411 


3790 


gil5240 
88 


Homo sapiens 


Polio virus 
receptor 
protein 


1508 


99 


412 


3801 


gi67236 
75 


Homo sapiens 


mitotic 
kinase- like 
protein- 1 


2035 


99. 


413 


3803 


gi96897 

3. 


Homo sapiens 


mitotic 
kinase-like 
protein- 1 


j j 


ft 6 


414 


3820 


gil7704 
78 


Homo sapiens 


NK receptor 


1988 


99 


415 


3831 


gi27813 
86 


Homo sapiens 




1493 


99 


416 


3837 


gi93678 
40 


Homo sapiens 


neuronal 
ar>or)tosis 
inhibitory 
protein 2 


2243 


99 


417 


385 


gil5269 
78 


Homo sapiens 


ryanodine 
receptor 2 


149 


96 


418 


3856 


gi99565 
4 


Homo sapiens 


interleukin- 
11 receptor 


147 


100 


419 


386 


gi49600 
38 


Mus mus cuius 


T2 K tiro fpi-n 

kinase homolog 


66 9 


66 
o o 


420 


3861 


Y74129 


Homo sapiens 


Human 

nrostatp 1~ Timor 
EST fragment 
derived 
protein #316. 


842 


98 


421 


3883 


gi66352 
05 


Homo sapiens 


beta- 
ureidopropiona 
se 


1576 


100 


422 


3898 


gi37231 


Homo sapiens 


DNA 

topoisomerase 
II 


8436 


99 


423 


3921 


gi86488 
81 


Homo sapiens 


putative 
organic anion 
transporter 


131 


100 


424 


3932 


gi85757 
75 


Homo sapiens 


KRAB zinc 
finger protein 


1935 


99 


425 


3934 


gi46891 
28 


Homo sapiens 


SIH003 


127 


92 


426 


3963 


gi32129 
96 


Homo sapiens 




339 


64 


427 


3974 


G03790 


Homo sapiens 


Human 


232 


63 



158 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 
09/48 
8, 725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 


396 


3653 


Y70018 


Homo sapiens 


Human 
Protease and 
associated 
protein- 12 
(PPRG-12) . 


2232 


99 


397 


3676 


W67818 


Homo sapiens 


Human 
secreted 
protein 
encoded by- 
gene 12 clone 
HMSJJ74 . 


338 

\ 


100 


398 


3677 


gi32093 


Homo sapiens 


HGMP07J 


650 


52 


399 


3681 


Y48443, 


Homo sapiens 


Human 
prostate 
cancer- 
associated 
protein 140. 


803 


93 


400 


3682 


gi46917 
26 


Homo sapiens 


ARF GTPase- 
activating 
protein GIT1 


2435 


91 


401 


3688 


gi66938 
24 


Homo sapiens 


ubiquitin- 
specif ic 
protease 


1995 


99 


402 


3689 


Y94927 


Homo sapiens 


Human 
secreted 
protein clone 
ck213_12 
protein 
sequence 


530 


81 


403 


3690 


gil8716 
12 


Oryctolagus 
cuniculus 


ryanodine 
receptor 


594 


95 


404 


3706 


gi60027 
14 


Homo sapiens 


membrane- type 
serine 
protease 1 


2630 


94 


405 


3714 


gi26957 
. 08 


Homo sapiens 


SPOP 


553 


81 


406 


3720 


gi93092 
93 


Homo sapiens 


asc-type 
amino acid 
transporter l 


566 


95 


407 


3726 


gil0440 
381 


Homo sapiens 


FLJ00026 
protein 


1023 


69 


408 


373 


gi57146 
96 


Mus musculus 


alpha 2 delta 
calcium 
channel 
subunit 


243 


95 


409 


3788 


gi69112 
19 


Homo sapiens 


type II 
membrane 
serine 
protease 


841 


100 



157 
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ID 
Mn - 


ID 
NO : 
in 

USSN 
09/48 
8', 725 


Acces — 

sion 

No. 


Species 


Description 


Smith 

Water 

man 

Score 


o_ 
o 

Identity 










pim-1 
oncogene . 






383 


3595 


gi63301 
90 


Homo sapiens 


KIAA1169 
protein 


1893 


100 


384 


3601 


gi80891 
5 


Homo sapiens 


tumor 
necrosis 
factor 

receptor type 
1 associated 
protein 


992 

\ 


99 


385 


3612 


gi53054 
48 


Mus musculus 


SH2-B PH 
domain 
containing 
signaling 
mediator 1 
gamma isoform 


1439 


92 


386 


3613 


Y32194 


Homo sapiens 


Human 
receptor 
molecule (REC) 
encoded by 
Incyte clone 
266775. 


1438 


100 


387 


3621 


gi89784 
9 


Mus musculus 


ubiqui t inat ing 
enzyme E2-230 
kDa 


393 


68 


388 


3624 


R47858 


Homo sapiens 


Human LDL 
receptor 
Domains 1 and 
2 . 


2895 


100 


1 fl Q 

Joy 


3625 


Y57949 


Homo sapiens 


Human 
transmembrane 
protein HTMPN- 
73. 


1868 


100 


390 


3626 


W69342 


Homo sapiens 


Secreted 
protein of 
clone CJ424_9. 


442 


94 


391 


3627 


gi65371 
36 


Homo sapiens 


putative 
organic anion 
transporter 


982 


92 


392 


3630 


Y06886 


Homo sapiens 


HWHHJ20 
polypeptide . 


1109 


91 


393 


3642 


gi48864 
67 


Homo sapiens 


hypothetical 
protein 


570 


52 


394 


3645 


gi95884 
02 


Homo sapiens 




598 


98 


395 


3647 


Y12050 


Homo sapiens 


Human 5 1 EST 
secreted 
protein 


517 


98 



156 
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SEQ 
ID 
NO : 


SEQ 
ID 
NO : 
in 

USSN 

09/48 

8,725 


Acces- 
sion 

NO . 


Species 


Description 


Smith 
- 

Water 

man 

Score 


o 

Identity 






382 




kinase 






371 


3395 


gi53082 
3 


Homo sapiens 


epidermal 
growth factor 
receptor 
kinase 
substrate 


402 


47 


372 


3405 


Y29332 


Homo sapiens 


Human 
secreted 
protein clone 
pe584_2 
protein 
sequence . 


1220 


94 


373 


3408 


gi33347 
41 


Homo sapiens 


shal-type 
potassium 
channel 


2888 


90 


374 


345 


gi45395 
27 


Homo sapiens 


NAALADase L 
protein 


600 


72 


375 


346 


Y95434 


Homo sapiens 


Human calcium 
channel SOC- 
3/CRAC-2 C- 
terminal 
polypeptide . 


1802 


99 


376 


3470 


gi97984 
52 


Homo sapiens 


putative 
capacitative 
calcium 
channel 


277 


100 


377 


3482 


gi38185 
72 


Homo sapiens 


cAMP- specif ic 
phosphodies ter 
ase 8B; 

PDE8B1; 3 f ,5'- 
cyclic 
nucleotide 
phosphodies ter 
ase 


2353 


96 


378 


3492 


gil6658 
25 


Homo sapiens 




3878 


99 


379 


3530 


gi50510 
0 


Homo sapiens 


KIAA0066 


3637 


100 


380 


3533 


Y32169 


Homo sapiens 


Human growth - 
associated 
protease 
inhibitor 
heavy chain 
precursor . 


2860 


99 


381 


3545 


gi66241 
33 


Homo sapiens 




449 


98 


382 


3549 


gi-14691 
93 


Homo sapiens 


The KIAA0135 
gene is 
related to 


5374 


99 



155 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 
09/48 
8, 725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 


355 


3235 


gi67l51 
35 


Homo sapiens 


Fanconi 
anemia , 

complement at io 
n group F 


1947 


99 


356 


3257 


gi54416 
15 


Canis 

familiaris 


zinc finger 
protein 


326 


42 


357 


3282 


G03002 


Homo sapiens 


Human 
secreted 
protein, 


211 

\ 


61 


358 


3289 


gi32884 
57 


Homo sapiens 


PI3 -kinase 


5832 


97 


359 


3296 


gi77701 
39 


Homo sapiens 


PR01722 


293 


64 


360 


3298 


gi21988 
15 


Amby stoma 
tigrinum 


electrogenic 
Na+ 

bicarbonate 
cotransporter ; 
NBC 


1278 


, 52 


361 


3303 


gi40280 
15 


Homo sapiens 


potassium 
channel 


1881 


92 


362 


3305 


gi59029 
66 


Homo sapiens 


very large G- 
protein 
coupled 
receptor- 1 


1770 


100 


363 


3308 


gi21994 
4 


Homo sapiens 


The first in- 
frame ATG 
codon is 
located at 
nucleotides 
NPPase . 


3967 


86 


364 


3325 


gi35102 
34 


Homo sapiens 


R31237_l, 
partial CDS 


192 


94 


365 


3341 


W78899 


Homo sapiens 


Human UNC-5 
homologue 
UNC5H-1. 


1614 


90 


366 


3342 


gil4782 
05 


Mus mus cuius 


PNG protein 


341 


70 


367 


3350 


gi27394 
60 


Bos taurus 


regulator of 
G-protein 
signaling 7 


2263 


98 


368 


3372 


gi76716 
63 


Homo sapiens 




375 


79 


369 


338 


Y84322 


Homo sapiens 


A human 
cardiovascular 
system 
associated 
protein 
kinase- 3 . 


2605 


100 


370 


3383 


gil0441 


Homo sapiens 


protein 


1127 


100 



154 



WO 01/53455 



PCT/US00/35017 



- SEQ 
ID 
NO:. 


SEQ 
ID 
NO: 
in 

USSN 
09/48 
8, 725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


5, 

Identity 


341 


309 


Y76145 


Homo sapiens 


Human 
secreted 
protein 
encoded by- 
gene 22. 


1313 


99 


342 


3095 


gi73001 
59 


Drosophila 
me 1 anoga s t e r 


CG14899 gene 
product 


190 


57 


343 


3098 


gi53205 
6 


Homo sapiens 


protein- 
tyros ine- 
phosphatase 


2641 


86 


344 


3105 


gi28598 
7 


Homo sapiens 


mitochondrial 
outer membrane 
protein 19 


192 


71 


345 


3118 


gi99299 

35-< > 


Macaca 

f ascicularis 


hypothetical 
protein 


180 


61 


346 


3124 


gi81319 
03 


Mus mus cuius 


transient 
receptor 
potential - 
related 
protein 


226 


100 


347 


3126 


Y02370 


Homo sapiens 


Polypeptide 
identified by 
the signal 
sequence trap 
method . 


261 


100 


348 


3166 


gi72908 
60 


Drosophila 
melanogaster 


CGI 531 gene 
product 


534 


42 


349 


3175 


gi66495 
83 


Homo sapiens 


kidney and 
liver proline 
oxidase l 


1752 


95 


350 


3176 


gi72084 
38 


Homo sapiens 


long- chain 2- 
hydroxy acid 
oxidase HAOX2 


1048 


95 


351 


3188 


Y02693 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 44 clone 
HTDAD22. 


243 


57 


352 


3191 


gi71059 
26 


Homo sapiens 


calcium 
channel 
alpha2-delta3 
subunit 


300 


96 


353 


3208 


gil0334 
774 


Homo sapiens 


MUCDHL- FL 


613 


98 


354 


3226 


Y87209 


Homo sapiens 


Human 
secreted 
protein 
sequence 


3147 


99 



153 



WO 01/53455 



PCT/US00/35017 



SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 


324 


2906 


Y94988 


Homo sapiens 


Human 
secreted 
protein vll_l, 


1738 


100 


325 


2920 


gi94537 
35 


Homo sapiens 




1926 


100 


326 


2925 


gi64348 
76 


Homo sapiens 


CDK4 -binding 
protein 
P34SEI1 


1210 


100 


327 


2930 


gi39413 
20 


Schistosoma 
japonicum 


myosin 


208 


28 


328 


2934 


Y31645 


Homo sapiens 


Human 
transport - 
associated 
protein- 7 
(TRANP-7) . 


642 


63 


329 


2955 


G01165 


Homo sapiens 


Human 
secreted 
protein, 


528 


99 


330 


2967 


gi72639 
60 


Homo sapiens 




466 


100 


331 


2980 


gi45895 
30 


Homo sapiens 


KIAA0943 
protein 


1849 


94 


332 


2994 


G03812 


Homo sapiens 


Human 
secreted 
protein, 


124 


61 


333 


2996 


gi98574 
00 


Homo sapiens 


tumor 
endothelial 
marker 1 
precursor 


2666 


98 


334 


2999 


Y66697 


Homo sapiens 


Membrane - 
bound protein 
PR01383. 


2254 


100 


335 


3 


gi62890 
72 


Homo sapiens 


JM24 protein 


930 


100 


336 


3008 


Y45219 


Homo sapiens 


Human CASB47 
protein. 


557 


92 


337 


3013 


gi52626 
78 


Homo sapiens 


hypothetical 
protein 


1747 


100 


338 


3041 


Y73335 


Homo sapiens 


HTRM clone 
1850120 
protein 
sequence. 


1315 


99 


339 


306 


gi48684 
43 


Mesocricetus 
auratus 


Mx- 
interacting 
protein kinase 
PKM 


1867 


95 


340 


3061 


gi43333 
8 


Homo sapiens 


protein- 
tyros ine 
kinase 


3934 


94 



152 



